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Echinoidea. 


I. 


Th. Mortensen. 


lie present work forms the first part of a planned revision comprising all the arctic Echinoderms, 



JL excepting the Holothurioidea. The basis of the work is formed by the rich material of the 
Ingolf-Expedition together with the large collections of arctic Echinoderms found at our Zoological 
Museum from earlier expeditions. To the arctic fauna all the species are referred which are found in 
the Norwegian Sea, the Greenland Sea, the Denmark Strait, and at the coast of West-Greenland, as 
also in the White Sea and the Polar Sea with the Bering Strait. Of forms that are only found south 
of the large ridge between Greenland and Iceland, and between Iceland and the Faroe Islands, only 
such as have been taken by the Ingolf-Expedition, have been included in the work. 

During the examination of the material the absolute necessity of taking into consideration also 
other more or less nearly related forms soon made itself felt. By and by I became aware of the fact 
that the classification hitherto used with regard to the families treated of here, was quite erroneous, 
and so 1 have sought to include into the examination as many forms as possible in order to be able 
to give the new classification that had to be made, so broad a base as possible. Inspector G. M. R. 
Levin sen placed the whole rich collection of Echinoids of the museum at my disposal with the 
greatest readiness; but as far from all species and genera are represented in this collection, 1 have 
applied to several foreign naturalists, and have everywhere been met with the most obliging kindness 
and friendliness, so that 1 have been enabled to examine almost all known genera and species com¬ 
prised in the groups treated of here. 

The following gentlemen have sent me Echinoids on loan or in exchange: Dr. Appell of 
(the Museum of Bergen), Prof. F. Jeffr. Bell (British Museum), Prof. E. v. Beneden (Liege), Prof. 
Collett (Christiania), Prof. Doderlein (Strassburg), Conservator J. Grieg (the Museum of Bergen), 
Prof. Koehler (Lyons), Prof. P. de Loriol (Geneve), Prof. E. v. Marenzeller (Vienna), Geh.rath, 
Prof. E. v. Martens (Berlin), Geh.rath, Prof. K. M obi us (Berlin), Prof. Mouticelli (Naples), Prof. P. 
Pa 11 ary (Oran), Prof. G. Pfeffer (Hamburg), Prof. R. Rathbun (U. S. National Museum), Prof. 
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d’Arcv Thompson (Dundee). By this present I beg to offer my sincerest thanks to all these 
gentlemen. Finally I had occasion for a short stay at the British Museum in August 1901 . By the 
genial friendliness of Prof. Bell I was enabled to examine a great many forms, especially original 
specimens from the Challenger-Expedition. It will appear throughout my work, that this stay has been 
of material importance to me, and my best thanks are due to Prof. Bell for his liberality. Still I have 
to thank I)r. F. A. Bather (British Museum) for his excellent assistance in several literary questions. 


Copenhagen, January 1902. 


Th e Author. 


I«oiu d'etre liuisilde aux vrais pro^res de la science, 
cette multiplication dcs genres, lorsqu’ils sont etablis siir 
lies caracteres precis, ne sail rail avoir d’autre effet que de 
rapprocher de plus cn plus les especes, que leurs caracteres 
liaturels lieut le plus etroitenient. Cost la le j^raiul avanla^e 
des petits genres, et cet avantage est surtont sensible dans 
les families, dont toutes les especes se ressembleut par leur 
aspect exterieur et par Tensemble de leurs caracteres. 

/.. Agas.s iz. 

On generic and specific Characters in the Echinoids. 

Evervbodv who lias studied Echinoids, will have felt a considerable difficulty in recognising inanv 
of the genera, at all events of the regular Echinoids. Such was, at any rate, iny case at the counnen- 

cement of my researches. I studied the excellent collection of these animals found in our museum, 

and found it to be more and more hopeless. A great many genera were exhibited, as: Echinus , 

Psammcchinus , Toxopneustcs T Hipponoe\ Boletia , Psilechimts , Lytechimis , Loxrchinus , etc.; but it seemed 

to be impossible to discover the characters on which they were established, whether the naked tests, 
or specimens that had kept the spines, were examined. And the literature did not contribute very 
much to clear up the question. To be sure, some of these names ( as it will be seen, partly 
unjustly —) appeared to be synonyms; but nevertheless the other genera were not much better 
characterized. We learned through long descriptions that the spines were thick or thin, few and scat¬ 
tered, or many and closely packed; that the tubercles might be small or large, and that they might 
be placed in more or less regular series, etc. — altogether things easily enough seen, but so relative, 
that it was impossible to get any any firm hold. It was almost enough to drive one to despair. 

Still a faint hope was left. Might not the difficulty be in the literature, and the animals them¬ 
selves in reality be less intractable? A profound and careful attempt at penetrating into the mysteries 
of the relationship of the Echinoids was planned, and the plan was the simple, but clear one: to let 
literature alone for the present, while the animals were studied thoroughly. Everything had to be 
examined that might in any way be supposed to show systematic characters: the test, the spines, 
the tube-feet, the pedicellarise, the spicules, the spheeridim, etc. The beginning was to be made 
with the Echinus- species. This choice seemed to be the best one, as these species have hitherto been 
especially notorious for their difficulty, and a very rich material of them is found in the museum of 
Copenhagen. The result was excellent. The animals proved to be very tractable, the species to be 
very well characterized (with a few exceptions). The difficulties arise from the literature containing 
numberless bad descriptions. And what a confusion is reigning in the literature with regard to 
the names. Almost every species must drag along with it a lot of synonyms, not only specific syno¬ 
nyms, but also generic ones. Several species have by and by been referred to a whole series of different 
genera, to end at last as a separate genus, as badly characterized as most of the other genera. To 
name only one instance: The genuine Psammcchinus- species: variegatns (Eamk.) and scmitubcrculatus 
(Yal.) have by and by been referred to the following genera: Echinus , Lytcchinus , Schizechinus, Toxo- 
pneustes , but only rarely, in recent times not at all, to the genus to which the}' decidedly belong. 
On the other hand the following extraneous species have been referred to Psammcc/nuus: Echinus 
iiorvegicns, magcllanicus , m Maris, microtubcrculatus , angnlosus , Strongylocentrotus Gai/nardi , intermedins , 
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Sphcercchimts pulcJierrimits , Evcchimis chioroticus , Echinostrcphus molarc. — This instance may be 
taken as a significant illustration of the generic descriptions. Or should it be necessary also to recall 
the genera of Cidarids? 

That under such circumstances erroneous determinations have been frequent, is not to be 
wondered at. I have had occasion to substantiate several (far too many!) cases, and such cases too 
where the greatest authorities have been responsible for the determination. We ought therefore to be 
very cautions in using the existing statements with regard to the geographical distribution of 
these forms. 

The characters that have hitherto chiefly been used for the distinguishing between the genera 
and species, are the following: the pores, the spines, the tubercles, the mouth-slits, the lining of the 
buccal membrane with larger or smaller plates, and the calycinal area. All these structures may 
give excellent characters, and, of course, they are always to be taken into consideration. But most 
frequently they are so relative, that it is exceedingly difficult or impossible by means of these 
structures to decide whether a specimen in hand belongs to one species or another. Such is 
especially the case when the question is of the position of the tubercles; it may be simply 
irritating to read the descriptions of these in different species that are to be compared, and often the 
result falls very short of the exertion to get a clear view of the descriptions. To this may be added 
that the number, size, and position of the tubercles vary very much with age. With regard to the 
pores, their number and mutual position is no absolutely reliable character either. That in species 
with many pairs of pores their number increases with age is a well-known fact. The young Strongy- 
loccntrotus drobachicnsis has only three pairs of pores (Loven 250); Strongyloccntrotits » lividns has 
only 3 pairs of pores in the lower ambulacral plates; Echinostrcphus has 2—4 pairs of pores, oftenest 
3 pairs etc. 

By these researches the pedicellarue and spicules proved to be of very great systematic 
importance; they give the most excellent characters we may want. To be sure, this fact is no new 
discovery. It lias long been known that these organs and structures were more or less differently 
constructed in the different species and genera; much has been written about this fact, and a great 
many figures have been published. But nevertheless the fact has never been fully utilised. 

The history of the pedicellarife is highly interesting; scarcely many zoological objects will be 
able to vie with these organs with regard to the number of interpretations. From parasites to 
embryos, and even to vertebrates, and back again to parasites their history passes, until they are 
generally acknowledged to be what they really are: organs forming integral parts of the animal, 
v. Uex k fill has given an excellent account of their history (406), and so there is no reason to give 
it here again. I shall only here note a few less important treatises, not mentioned by v. Uexkfill, viz. 
by Duncan (130), Groom (175), and Stewart (3S1). A little note by Troschel (Yerhaudl. d. natur- 
hist. Yereins d. pretiss. Rheinl. u. Westphalen. 1870 p. 137) is also to be mentioned for the sake of 
completeness; it contains nothing new. 

The histological structure of the pedicellarue has of late years been very carefully studied, 
especially by Foettinger (155), Ham a 1111 (184), Sladcu (366), Prouho (327), and v. Uexkfill (406). 
The most interesting ones in this respect are the globiferous pedicellarue, which have proved to be 
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poison-apparatus of a very peculiar and complicated structure with sensitive cilia, poison-glands etc. 
Only a single point seems hitherto not to have been fully understood, viz. how the poison gland 
opens through the large tooth at the end of each of the three valves forming the skeleton of the head 
of the pedicellaria. Perrier 1 ) thinks that in some there is a large laeune mediaue in the end-tooth, 
in others he finds two terminal teeth beside each other. The latter fact is also stated by Valentin 2 ) 
with regard to Strongylocentrotus -> livid us, Sladeu (366, 1x105) describes the end-tooth as channelled 

and presenting the appearance of two or more lateral lainelke merged together to form the tip or 

tooth-like fang . Stewart alone seems to have seen the fact correctly; lie says (381, p.910) of the 
globiferous pedicellarice in Echinosfrcphus: The jaw terminates in a long, deeply grooved fang; the 
groove, which is almost converted into a canal by the meeting of its margins, opening at a point near, 
but never at the tip on the external or distal surface . But this correct description seems to have 
been overlooked. Neither seems the most recent author on this subject, v. Uexkull, to have under¬ 
stood the structure correctly, although he is not much mistaken. He says (op. cit. p. 364): Die Ver- 
dickung (the upper end of the blade where the end-tooth issues) weisst jederseits eine langlicbe Offnuug 
auf, von der aus je ein Canal ins Innere tritt. Die beiden Canale vereinigen sich in dcr Mittellinie 
zuni uupaaren Giftcanal, der bis nahe an die Spitze des Endhakens lauft 11111 hier dorsal zu niuiiden. 

Der Endhaken zeigt am aussersten Ende noch eine aufgesetzte feinste Spitze . According to this 

description v. Uexkull seems to think that the poison-canal runs cpiite inside the tooth, which 
would thus be tubular. 

An essential reason why the authors have not hitherto succeeded in reaching the correct under¬ 
standing, is no doubt that SpJurrcchinus granular is has especially been used as the subject of exami¬ 
nation, and in this species the structure of the tooth is only to be seen with some difficulty. If, on 
the other hand, an Echinus or a Psammcchinus is used, the structure is easily seen, and when first it 
is understood, it is also easily seen that the pedicellarice of Splicer echinus are in reality constructed in 
the same way.— When the fang is viewed from above, the poison-canal is seen to be an open 
groove on the upper surface of the fang (PI. XVII, Fig. 15), the whole reminding of the 
poison-fangs in the opistoglypha. As mentioned by v. Uexkull, the canal runs out a little before the 
point; to speak of eine aufgesetzte Spitze- is misleading. (In the Cidaridce the structure of the globi¬ 
ferous pedicellarue is cpiite different, as described below.) 

As far as I know there is in literature next to no more exact accounts of the development of 
the pedicellarue of the Echinoidss). Only Prouho (327) gives some excellent figures of the first 
stages of development, but only of the histology; the development of the calcareous skeleton is not 
mentioned. Agassiz, in the Challenger--Echinoidea (8) PI. II, Fig. 16, gives some figures of deve¬ 
lopmental stages of pedicellarite in Goniocidaris canaliculata\ but only the outer contour is given, and 
mention is made neither of the histology nor of the calcareous skeleton. No further direct observa¬ 
tions seem to be found. — Generally, the small pedicellarue have been regarded as developmental 

*) Recherches sur les Pedicellaires et les Ambulacres des Asteries et des Oursins. Ann. Sc. Nat. 5. Ser. XII—XIII. 1S69—70. 

2 ) Anatomie du genre Echinus. (Agassiz: Monographies d’Echinodermes.) 1S42. 

3 ) On the development of the pedicellarice in Asteroidea Agassiz gives some informations. (Rev. of Echini IV.) 
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stages of the large ones of the same kind. Dnvernoy 1 ) even thinks all the different kinds of pedicel- 
larise to be developmental stages of a single, definitive form, pedic. tridens. Valentin (Op. cit. p. 49) 
writes of the triphyllons pedicellaria: < Je n’ai pn m’assurer si ce sont des pedicellaires d’nne espece 
particuliere, on shls ne sont cjne le jeune age des pedicellaires ophicephales , and Agassiz, in <Rev. 
of. Ech. p. 665, says: in Rchinomctra there is no doubt these trifoliate pedicellarife are only the 
younger stages of the tridactyle forms . Scarcely any student of these forms will now-a-days suppose 
one form of pedicellaria to be a developmental stage of the other. On the other hand it must be 
admitted that at a first glance the small pedicellaria^ might appear to be developmental stages of the 
larger ones of the same kind. A little reflection, however, will immediately show the improbability 
of this supposition; what re-arrangements were to take place in the calcareous mass to make a small 
fully formed pedicellaria become a large one! — Pedicellarim are not rarely found that seem either 
to be only half-formed, or half-decomposed. The possibility that they might be somewhat decomposed, 
because the preserving fluid had become acid, has to the dismissed at once, — if this were the case the 
lime would be corroded everywhere, and not only the outer edge be decomposed. Doderleiu (116) 
has seen and figured such half-formed pedicellarice of Stcrcocidan's grand is and « Lciocidaris vcrticillata , 
and regards them as a separate kind. <Es scheint noch eine vierte Form von Pedicellarien bei den 
Cidariden zu geben, von der ich aber bislier nur einige isolierte Klappen gesehen habe, die sicli auf 
Praparaten ganz vereinzelt neben den anderen Formen fanden. Diese korbfdrmigen Klappen zeigeu 
eine sehr weite, bauchige Kammer, die am oberen Theil in einer selir grosseu Offnung lniindet; diese 
Offnung zeigt einfache diinne und etwas gekerbte Rander; von Zahnelung u. dgl. ist keine Spur vor- 
lianden. Solche Pedicellarien erreicheu bei C\ grand is die Grosse und die aussere Gestalt der dick- 
kopfigen Form, sie sind dagegeu selir kleiu bei L. vcrticillata ; bei anderen Arten kenne ich sie nicht, 
auch ihren Standort konnte ich nicht entdecken (op. cit. p. 33). For a long time 1 had 110 clear under¬ 
standing myself how to interpret this form, until I found some specimens of Phormosoma placenta 
possessing such structures in large numbers and in different sizes, and then there was no doubt that 
they are developmental stages of pedicellaria?. On PI. XII, figs. 15, 24, 30, 3S the development of a 
triphyllons pedicellaria is given. The part first formed is the basal part of the three valves and the 
stalk (its upper end); they seem to appear contemporaneously. From the basal part then the blade 
grows up, and new calcareous particles being constantly added all round, it grows in breadth and 
height; the apophysis is early formed. The figures give, better than a long description, an idea of 
the way in which the growth takes place. Where a distinct margin is formed the growth is com¬ 
pleted. The margin is first formed below when the definitive breadth has been reached, and is then 
continued towards the upper end. A large pedicellaria is begun with a broad base, a little one with 
a narrow base. No growth takes place when a coherent margin has been formed all 
round the valve. — On PI. XII, figs. 4—5 is shown a developmental stage of a large tridentate 
pedicellaria. — I have found such stages of development in most of the species 1 have examined. 

Already Duvcrnoy (op. cit.) and W. P. Herapath 2 ) lay stress upon the fact that the pedi- 


f ) Memoire sur 1’analogic <1e composition ct sur quelques points de 1’organisation des Echinodermes. Mem. de l’lnst. 
de France. XX. 1S49. p. 611. 

2 ) On the I’edicellarue of the Kchinoderinata. Quart. Journ. micr. Sc. IX. S.j V. 1S65. p. 175 -84. Pis. IV—V. 
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cellarire of the Kcliinoids give good specific characters. Stewart, Koehler, Doderlein, Wyv. 
Thomson, a. o., but especially Perrier and Agassiz have later described pedicellarire of a great 
many different Kcliinoids, and have shown that here an immense richness in forms is found, and that 
they give characters with regard as well to families, as to genera and species. Nevertheless the pedi¬ 
cellarire have only a few times (in Wyv. Thomson’s classical work on the Porcupine Echinoids 
( 395 ) an< ^ Doderleins as excellent work 011 the Cidarids (1 rG)) been treated as being of importance in 
the systematic works; generally they have only been mentioned as a matter of small importance beside 
the description proper, and often no attention at all has been paid to them. Rarely all the different 
forms of pedicellarire in a species are described, and still less in all species of the same genus; of one 
species an ophicephalons and a tridentate pedicellaria is figured, of another a valve of a globiferous one, 
of a third perhaps none at all, etc. In this way, of course, we shall never get a clear understanding 
of the systematic characters which may be found in these small organs. The pedicel lari re in 
effect give absolutely excellent systematic characters, sometimes only specific characters, 
sometimes also generic ones. 

The use of the pedicellarire in classification is attended with great advantages; they do not 
change their form with age, but are in the newly metamorphosed Eehinoid of the same form as in 
the grown one, only somewhat smaller in the small specimens. It is therefore (oftenest) possible, by 
means of the pedicellarire, easily to determine cpiite small Echinoids with absolute certainty — at 
all events as to genus. Another advantage is that it is not necessary to remove the spines in order 
to get a view of the tubercles, the specimens have not to be destroyed for the sake of determination. 

It may, perhaps, seem unreasonable to lay so much stress, as is done here, on so minute fea¬ 
tures as the pedicellarire — to use them for the characterizing of as well species as genera and 
families. But when it proves to be a real fact that these minute features give excellent, constant 
characters, it may be taken to be reasonable to use them without regard to their being small or 
large. Surely any student of Echinoids will also feel it as a great advantage not to be obliged to be 
contented with all these relativities, as the length and number of the spines, the size of the 
tubercles, the form of the test etc. To all these things, of course, regard must always be paid, and 
so has also been done here, as far as the material has permitted. But the pedicellarire are, at least, 
as important. I can completely subscribe the expressions of Stewart (381 p. 912): It seems to me 
most desirable that minute, and even apparently trivial, features should be given in the descriptions of 
species, and that when this is more done, we may find affinities between forms, we should otherwise 
not suspect, and be enabled by the examination of even an ambulacral tube or pedicellaria etc. to 
determine a species without the denudation of portions of the corona, which is sometimes not 
desirable ». 

The supposition by Stewart that by an examination of the pedicellarue etc. we might find a 
closer relation between forms not otherwise regarded as related, has been amply justified by these 
researches, even to so high a degree that the classification hitherto used proves to be quite a 
failure (with regard to the groups treated of here). A good proof of the correctness of the new classi¬ 
fication given here, which has been found especially by the examination of the pedieellarire, is found 
in the fact that forms with the same kind of pedieellarire also agree in other important respects. To 
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be sure, the material lias not been sufficient for a thorough examination of all characters with regard 
to some groups (especially the Cidarids), but I think that from the results found elsewhere we shall 
be justified in supposing that it will appear everywhere to be a fact that forms with the same kind 
of pedicellarire in reality belong to the same natural group. 

It is a serious drawback that the pedicellarise cannot be used in the classification of the fossil 
Echinoids. Groom (175), to be sure, has described the pedicellarire of Pclancchinus cora/linns in a 
very well preserved state, and it will, no doubt, also be possible to find them in well-preserved speci¬ 
mens of other fossil Echinoids; of course, however, it will always be a rare thing — generally we 
have here to be content with the tests (and the spines). These structures also often give excellent 
characters, but they are far from being always reliable. The former great incertainty in the determi¬ 
nation of the recent forms of regular Echinoids (and I think it is not much better with regard to the 
irregular ones) may be taken to imply that there cannot be any great certainty in the classification 
of the fossil forms either. 

As is well known, no less than four different kinds of pedicellarire are found in an Echinus , 
viz. globiferons pedicellarire, tridentate, ophicephalous, and triphyllous ones. Of these forms the tri- 
phyllous and ophicephalous ones have only very little systematic importance; they are very much alike 
in almost all Echini. The tridentate ones give often excellent specific characters; the globiferons ones 
are generally very much alike in related species, but show very characteristic differences in the different 
genera. Especially the latter form shows many peculiarities. The structure of the blade is highly 
different; it may be open or shut, the margins having coalesced on the inside; there may be many or 
few teeth along the edge, placed symmetrically or unsymmetrically, or teeth may be quite wanting. 
On the other hand no forms are known with more than one end-tooth 1 ). When Perrier (op. cit.) 
says that the globiferous pedicellarire in the Echinometrids end in two hooks, one placed a little above 
the other, this statement is not quite correct. There is also here only one end-tooth, with the men¬ 
tioned open canal on the upper side; the other one that is placed below the former, is a lateral tooth 
with no poison-canal, homologous with the lateral teeth of the pedicellarire in Echinus. Here thus is 
only one unpaired lateral tooth. In Sp/nrrcchinns , Strongyloccutroius etc. no lateral teeth are found at 
all, only a little obliquity is seen towards the end of the blade, a little process on one side, perhaps a 
reminiscence of the unpaired lateral tooth in the Echinometrids. — Some ( Strongyloccnirotus ) have a 
long, muscular neck between the stalk and the head; in most forms the head is placed directly on 
the end of the stalk. Even the structure of the stalk is very different, in some forms it is a per¬ 
forated tube, in others some thin calcareous threads, irregularly connected by short cross-beams, or it 
may even be a single thin calcareous thread. Some forms have large mucous glands on the stalk. 
In the Cidarids the stalk is very peculiar, with an upper thin part and a lower thick one; at the 
transition between the two parts a limb of projecting calcareous ridges is often seen. 

The mentioned four different kinds of pedicellarire are found in the old families Echinidcr and 
Echiuomcfradcc. In the Echinothurids globiferons pedicellarire are only found in a single genus 
(JJapaiosomdj\ they are highly peculiar (PI. XIII, Pigs. 20, 24, 25), obviously very primitive. The 
calcareous skeleton consists of three simple rods lying between the three (mucous?) glands, each 

l ) Comp, however, the description of the globiferons pedicellarue ill Siovtopncustcs. 
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of which ends in a fine pore at the end. The rods reach only half-way, the whole tiling is coalesced 
to the very point; there are no muscles between the basal parts of the valves. In another genus 
(Amosoma) a singular kind of pedicellariae are found, the tetradactyle, with four peculiar, very ele¬ 
gantly formed valves. Also in other Eehinoids a four-valved pedieellaria may now and then be found, 
but only as an abnormity. Ophicephalous pedieellaria? 1 ) are among the Kchinothnrida? found in 
only a single genus (Tromikosoma)\ on the other hand, triphylions and tridentate pedieellaria? are 
found in all of them, and especially the tridentate ones show a great variety of forms, and are of great 
systematic importance. In the Cidarids are found tridentate pedieellaria?, and another kind occuring 
in a large and a small form, of substantially the same structure. They seem to be poison-apparatus 
as the globiferous pedicellariae of the Echinidre; but they are of a quite different structure, the gland 
being here placed inside the blade, quite surrounded by the calcareous skeleton, while in the Echinidre 
it is situated on the outside of the blade. On the inside of the blade, somewhat below the point, there 
is a larger or smaller opening ( the mouth-) in the calcareous skeleton, filled with large cells, richly 
provided with cilia (sensitive hairs?). The efferent duct of the secretion of the gland passes up through 
the end-tooth, and opens on its surface. How these structures are arranged in forms with no end-tooth 
is unknown. The inner opening is of great systematic importance, while the glandular opening itself 
scarcely is of any importance in this respect. Perrier (op. cit.) gives these pedieellaria? a special name 
Pedicellaires armees>. After the discovery of the above described form of globiferous pedieellaria? 
in the Echinothnrids 2 ) there seems to be sufficient reason to take these pedieellaria? in the Cidarids 
to be homologous with the globiferous pedicellariae of the Eehinoids, as has also been done by Stewart 
(379) and Prouho (327), so that there is no cause to keep the name given to them by Perrier. 
There is still less reason to keep the name Ped. inermes for the tridentate pedicellariae of the 
Cidarids; there can be no doubt but that they correspond to the tridentate pedicellariae of the other 
Eehinoids (Prouho (327), Koehler (217)). Hamann (184) regards the small pedieellaria? as a sub¬ 
species of the tridactylous ones>. Now it has to be admitted that sometimes it may be rather difficult 
to distinguish between these latter and small tridentate pedieellaria?; but generally they are very easily 
recognised, and there is no doubt that, with regard to structure, they resemble very much the large 
globiferous pedieellaria?. Where no pronounced difference is found between large and small pedieellaria?, 
it may in fact be impossible to decide, whether a certain specimen is to be regarded as a large or as 
a small form. There seems to be no reason to give a special name to the small pedieellaria?; in the 
present work they will the mentioned as small globiferous pedieellaria? . — Ophicephalous and triphyl- 
lons pedieellaria? are not found in the Cidarids. 

O. F. Muller3) has originally given names to the pedicellariae, viz. Pedieellaria globifera, 
triphvlla, and trideus. These names have not been generally accepted, the reason being especially 
that Valentin in his classical monograph on the anatomy of Echinus has used other appellations: 
Pedicellaire gemmiforme, tridactyle, and ophicephale; these names have become the common ones. 
Sladen (366) justly maintains that it is incorrect to use these latter names. The figures of Miiller 

q What has hitherto been regarded as ophicephalous pedicellariie in the Ecbinothuridie, are in reality triphyllous ones. 

2 ) Also the globiferous pedicellariae in Stomopneustcs seem to form a peculiar type. They have no end-tooth, and 
there seems to be no poison gland on the outside of the blade. 

3 ) Zoologia danica. 17SS. pag. 16. Tab. XVI. 
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are perfectly recognisable, and therefore his names ought to be restored to their rights. The name of 
P. triphylla of Muller, however, no doubt includes as well ophicephalous pedicellarioe as triphyllous 
ones. This name must then be kept for the small form the valves of which resemble clover-leaves, 
while Valentin's name P. ophicephale is kept for the form described by him under this name. — 
Ham aim (184) uses the name Globiferen especially of the pedicellarke where the mucous glands 011 
the stalk have been so highly developed, that the head has become rudimentary or is even quite 
wanting. Thus they, as is also admitted by Hainann himself, are not a peculiar kind of organs, 
but only transformed pedicellariie; it may, perhaps, be as well to have a special name for these pedi- 
cellarice, but the name of Globiferre cannot be restricted to them, as has also been observed by 
Duncan (130). It is, in reality, contrary to all common practice not to use the names of Miiller. 
The reason for keeping Valen ti u’s names given by Geddes and Beddard (163): «both on account 
of their general acceptance and because they were the first names applied to pedicellarice after the 
determination of their real nature; Muller’s nomenclature refers to pedicellarice as a genus of para¬ 
sitic animals , is not sufficient for a disregarding of the common rules of priority. Accordingly the 
names that ought to be used, are the following: 


Globiferous pedicellarke — Pcdiccllaria globifcra Muller = 

Trideutatc — — — tr ideas — = 

Ophicephalous — — — ophioccphala Valentin = 

Triphyllous — — — triphylla Miiller = 


Pedic. gemmifonne Valentin, Perrier. 
P. arnie Perrier (in the Cidarids). 
cGlobiferen Hamann. 

( P. tridactyle Valentin etc. 

I P. inerme Perrier (in the Cidarids). 

| P. triphylla Muller pro parte. 

\ P. buccale Valentin, Hamann. 

P. trifolie Perrier. 


To facilitate the understanding of the descriptions in the following, figures are annexed 

showing a single valve of each of the four kinds of pedicellarice together with the names used for 
the separate parts. 

To be able to study the pedicellarke, especially the calcareous skeleton, which is of particular 
importance for the classification, they must necessarily be treated carefully. On being boiled in 

a not too strong solution of potash the separate pieces of the skeleton may easily be isolated, and no 
very great technical skill is necessary to be able to make preparations in Canada balsam of these 
pieces. (They cannot be kept in glycerine, as it resolves the lime). Accordingly I can in no way 
subscribe to the opinion of Pom cl that the pedicellarke only with difficulty can be used for the 
classification, because lour tennite on rend l'etude pen pratique (324 p. 13). 

Also the spicules yield good systematic characters, even if they are not, in this respect, equal to 
the pedicel lari re. They only rarely yield specific characters, and are oftenest very similar in the sepa¬ 
rate genera of the same family, but they may yield excellent family characters. They may be 
of a simple C-shape pbihamate ) — the most common form — or a little branched in both ends 

(Strongylocmt rotas) y or pointed in both ends, and with one branch or a couple of small branches in 

the middle, biacerate ( Paramimia , Authocidaris)\ in Splurrcchinus and especially in Toxopnatstes and 
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Tripncustcs tliey are dump-bell-shaped, and in many genera they are irregular, perforated calcareous 
plates. Perrier (op. eit.) and especially Stewart 1 ) have figured the spicules of many Keliinoids; but 
they have not, any more than the pedicellaria:, hitherto been of any importance in the classification. 

The splueridia do not appear to show such differences in structure that they may yield system¬ 
atic characters. On the other hand the structure of the spines is of no small systematic importance, 
as especially shown by Mackintosh (264 -265), and they are never to be passed by in the descrip- 



Fig. t. Fig. 2. Fig. 3. Fig. 4. 


Fig. 1. Valve of a globiferous pedicellaria of Par echinus m ilia ns (Mull.) 

— 2. — - an ophiceplialous pedicellaria of Strongyhcentrotus drobachiensis (O. F. Mull.) 

— 3. — - a triphyllous pedicellaria of Pavechimts miliar is. 

— 4. — - a trident ate pedicellaria of Strongyloc. drobachiensis. 

In all the figures a. means the apophysis, b. the basal part, bl. the blade, r.t. the end-tooth, s.t. lateral teeth, /. the articular surface. 


tions — as indeed nothing that may be of systematic importance. Above all, the most easily acces¬ 
sible and most reliable characters, viz. the pedicellarne and spicules, ought never to be omitted in 
systematic descriptions of Echinoids. 


Fam. Cidaridse. 

With regard to the classification of the Cidarids, all authors seem to agree in only one thing, 
viz. that all attempts made hitherto at giving a natural limitation to the genera have failed. hvery 

i) On the Spicula of the Regular Ecliinoidea. Transact. Linn. Soc. London. XX\. 1S65. p. 365 71. PI. 47 50. 
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writer upon the classification of the Echinoidea since Desor has complained of the unsatisfactory 
attempts of some of the most distinguished authorities to subdivide the genus Cidaris ... The divisions 
were made upon very unimportant external characters, and subsequent research has proved that these 
structures, the variations of which led them to be considered of good diagnostic value, are of no 
physiological importance (Duncan (132 p. 29)). In the excellent principal work on the Cidarids, 
Doderleinks Die japanischen Seeigel (116) he says (p. 35): «Kine wirklich befriedigende Gruppierung 
der lebenden und fossilen Cidariden in Gattungen und Untergattuugen ist bisher eine ungeloste Auf- 
gabe gewesen und wird es wohl noch lange bleiben . And then follows, to boot, a remark, anything 
but encouraging to a systematise that es ist durchaus nicht zu erwarten, dass die Abgrenznng der 
Gruppen bei zunehmender Keuntniss eine scharfere werde . — Nevertheless I shall here make an 
attempt to solve the problem: the classification of the Cidarids. 

Agassiz in his * Revision of Echini keeps the genera: Cidaris, Dorocidaris , Phyllacantlnis, 
StcpJianocidaris, Porocidaris , and Goniocidaris] Dorocidaris and Phyllacantlnis , however, are more nearly 
regarded as subgenera under Cidaris, what is also especially remarked later, in the ^Challenger - 
Echinoids (8 p. 33). They are here further defined in the following way; « Dorocidaris would include 
all forms with narrow ambulacral areas and long slender, serrated spines, while Phyllacanthus would 
include species with broad ambulacral areas, having the poriferous zones joined by a furrow more or 
less distinct; while Cidaris proper would be restricted to species, in which the pores of the poriferous 
zone are not so connected . Wyville Thomson (395 p.772) among the recent Echinoids only 
acknowledges the genera Cidaris , Porocidaris , and possibly Goniocidaris. P0111 el (324) divides the 
Cidarids into three subfamilies, viz. Ics Cidaricns with the genus Eucidaris (with trois especes vivantes , 
none of which are mentioned) as the only recent representative; Ics Goniocidaricns with the recent 
genera Goniocidaris and Dorocidaris ; and Ics Rhabdocidaricns with the genera Phyllacanthus (with the 
snbgenus StcpJianocidaris), Lciocidaris and Porocidaris. The genus Schlcinitzia Studer is supposed to 
be a Rhabdocidaris, consequently also to belong to this subfamily. Duncan (132) only admits the 
genus Cidaris with the subgenus Goniocidaris ; the other earlier genera are only classed as <divisions . 
I)e Loriol (245) comprises a great number of species under the name of Rhabdocidaris Desor; but he 
owns (p. 7) that an fond, toutes les tentatives, qui out etc faites pour demembrer le grand genre 
Cidaris, 11’ont pas ete heureuses; on trouvera toujours taut de passages entre les especes, en appareuce 
les plus distinctes, qnhl est douteux pour moi, s’il est vraimeut necessaire de diviser ce genre admirable, 
qui apparait des la fin de here paleozoique et traverse des lors tons les etages, sans mauquer dans 
aucnue, pour se retronver eufin dans les mers actuelles sans avoir modifie aucun de ses caracteres . 
The most important contribution to the classification of the Cidarids has been given by Doderlein 
in his above quoted, large and excellent work Die japanischen Seeigel where he attempts to group 
as well the recent forms as the fossil ones according to their real relation. With regard to the recent 
forms the following genera are retained; Dorocidaris, Stcrcocidaris (known until then only as fossil 
from the cretaceous period), Eucidaris, Lciocidaris, Porocidaris, and Goniocidaris. I?nt neither is the 
limitation by Doderlein of these genera satisfactory; above all it holds good with regard to his 
genera as well as with regard to those of the other authors that nobody is able to recognise them 
with certainty by the diagnoses given, when upon the whole diagnoses are given. After all it is a 
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matter of judgment, to which genus one species or another is to be referred, and most of the species 
more frequently mentioned have also by and by been referred to almost all the different genera. So 
far it is very consistently done by Duncan and Hell (73) quite to strike out all these undistinguish- 
able genera, and only retain the old genus Cidaris] but then on the other hand this wav of proceed¬ 
ing means quite to abandon the pursuit 

The reason why the result of the earlier attempts at classification has been so meagre, has to 
be sought in the characters used. The most important ones have been, whether the two pores of 
each ambulacral plate are connected by a groove or not, and whether the tubercles are crenulated or 
not Further the spines, the number of plates, the breadth of the ambulacral area, and upon the 
whole the structure of the test have been considered of great importance. All these characters, 
however, are insufficient or even unreliable. As has been pointed out by both Doderlein and Dun¬ 
can, it is often impossible to decide, whether the pores are or are not connected by a groove. The 
cremilation is a very variable character; crenulated tubercles may be found in some individuals belong¬ 
ing to species normally without cremilation. The structure of the test, the tubercles, the number 
of plates etc. are very much dependent on the age of the animal. All these characters, says 
Duncan, are <of no physiological importance whatever ; any classification in which these 
characters are used is artificial . On the other hand he thinks that the number of interradial plates 
(is) of physiological importance; and there is a great temptation to consider typical Cidarids as having 
but a few, say not more than seven, in a vertical row (132 p. 30). This character seems to be at 
least as gratuitous, as the others criticised by Duncan are relative ones; neither seems the result of 
his systematic researches in any way to show that he has found here a systematic character of 
any great importance. 

Among the characters hitherto used in the classification, the spines seem to be one of the most 
reliable. They show a great richness of forms, but are at the same time of a rather constant form in 
the separate species. Also their microscopic structure differs to a high degree, and here, perhaps, we 
might find good generic characters. There are in the literature not a few examinations of the struc¬ 
ture of the spines in the Cidarids. Stewart 1 ), Bell (57), and Agassiz (Revision of Echini and 
Chall. Ech.) have figured transverse sections of the spines of different species; but especially H. \Y. 
Mackintosh has rendered great services to the question by his excellent researches on the struc¬ 
ture of the Echinoid-spines (264—65). The spines of the Cidarids differ from those of the other Echi- 
noids by having a compact outer layer ( ostracum Bell); (such a layer is also found, however, in 
Salcnia and Arbacia (on the point of the spines)); — acanthostracous this kind of spines is called 
by Mackintosh. Unfortunately it cannot with certainty be inferred from the existing examinations 
whether the structure of the spines yields good generic characters. Mackintosh is decidedly of opinion 
that the spines really yield characters of that importance; he finds instances in which the acantho- 
logical characters would seem to call for a change in the position of a genus (265 I p.478), and he 
lays stress on the importance of always mentioning the structure of the spines in the description of 
Echinoids. Otherwise he has examined too few Cidarids to have got a sure impression of the 

■) On the minute structure of certain hard parts of the };enus Cidaris. Quarterl. Journ. Jlicr. Science. X. S. XI. 
1S71. p. 51 -55. pi. IV. 
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systematic importance of the spines in this family. Bell (57) who has examined the spines in Gonio- 
cidaris florigcra, Phyllacantints imperialism and Slephatiocidaris bispinosa , finds that within the limits 

of the true Cidaridce stages in the extent of the fenestration, and the regularity of the spoke-like 

intermediate layers are to be observed; when combined with the inquiry into the relations of other 

structural characters_they will perhaps be found to be of use in determining the minor questions 

of the limitations of the genera, of which that family is composed . 

No doubt Bell is right when he thinks that the structure of the spines will be of systematic 
importance; it is, however, not the inner structure, which is highly homogeneous, but the outer layer 
that is of importance here. From the sections of the spines of 5 different Cidarids figured on PI. XI, 

Figs. 1, 3, 14, 24, 31, 33, it will be seen that the outer layer is constructed in a highly different way. 

Sometimes it is quite smooth, with no indication of any roughness whatever on the surface, sometimes 
it is richly set with small, hairlike outgrowths especially between the ribs. These hairs'* may be 
more or less branched, and they may unite so as to form a dense reticulation. Special attention must, 
accordingly, be paid to this outer layer; no doubt, valuable characters will be found here, but for the 

present nothing can be said with regard to the fact whether only specific characters, or, what is more 

probable, also generic characters may be found. A clearer view of this question is not to be got until 
a larger number of species has been examined. The accounts hitherto given, unfortunately, have not 
been sufficiently exact with regard to the outer layer, so that they are not to be trusted in this 
respect. As it is the outer layer, which is mainly to be considered, it is of no use to examine old 
spines, they must be fresh, so that the outer layer is still undamaged (such as are not overgrown by 
foreign organisms). 

The spicules of the tube feet seem only to be of slight systematical importance. Commonly 
they are formed like bows reaching over about half of the circumference of the foot or somewhat less. 
They are more or less spinulous; in some species of Stereocidaris they are formed as larger, fenestrated 
plates. Generic characters would seem not to be found in the forms of the spicules. 

Then only the pedicellaruc are left where we might expect to find good specific characters; 
but to judge by the statements in the existing literature, it would also seem beforehand to be rather 
hopeless. Perrier, in his well-known large work on the pedicellarim, has given (not very exact) 
figures and descriptions of several forms; but their systematic importance docs not clearly appear from 
these figures and descriptions. Stewart (op. cit.) has given an excellent figure of a pedicellaria of 
Cidaris aunulata* . According to Agassiz (Revision of Echini) C. annulata A. Ag. is = C. frib 11/aides 
Bauik., and C. annulata Gray = Phyllacanlhns annuli/era A. Ag. The figured pedicellaria, however, 
cannot belong to any of those species, although Agassiz (Revision p. 99) mentions the quoted work 
of Stewart under C. tribuloides\ it seems to be a Goniocidaris , but which species cannot be deter¬ 
mined. In (379) Stewart further gives a couple of excellent figures of globiferous pedicellaruc in Doro- 
cidaris papillata. Also Wyville Thomson (395) gives excellent figures of the pediccllarke in Doro - 
cidaris papillata and Porocidaris purpurata. In Revision of Echini') and in the <■ Challenger■-Echinoids 
(8) Agassiz figures pedicellaruc of several Cidarids, but generally the figures are not good. Doder- 
lein (1 t 6), however, is the first author, who has tried to use the pedicellaruc in a correct way in the 
classification of the Cidarids. He has studied the pedicellaruc in a larger number of species, and 
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thinks that they often give excellent specific characters, but lie was disappointed in ihrer erhoffteu 
Yerwendbarkeit zur Unterscheidung natiirlichcr Gritppen innerhalb dcr Pamilie (p. r). Xur mil 
grosser Yorsicht diirfen Pedicellarien als systematische Mcrkmale bei den Cidariden benutzt werden . 
The small pedicellarice are highly similar in almost all species, but they may vary very much in the 
separate individuals. (Only the form with a long terminal hook, occurring in Goniocidaris mikado and 
chpcata , is especially mentioned). The trideutate ones ( Idffelartigc Form ) arc better, but they are 
also highly varying in the separate individuals. Most applicable for the classification is the thick¬ 
headed form, (the large, globiferous pedicellarice); it is highly constant in form and size, and shows 
many peculiarities, «die sehr wohl einzelne Arten, manchmal auch Gruppen charakterisiren konneu . 
He also tries to group the species according to these peculiarities, without, however, attributing to 
them any great systematic importance, and therefore he does not mention the pedicellarice in his 
diagnoses of genera. The fact is that also this form of pedicellarice shows some variability, is some¬ 
times even cpiite wanting in some individuals, so that it is no quite reliable character. An extra¬ 
ordinary fact is <Mass sehr ahnliche Formen dieser Pedicellarien bei Arten vorkommen konneu, die 
nach den iibrigen Charakteren sehr wenig Yerwandtschaft mit einander bekuuden ( C. mctularia and 
vcrticillata). His final result is: Mil vielen Fallen hat nun oline Frage die Yergleichting der Pedicel¬ 
larien nicht geringen Wertli fiir die Svstematik; sie geben jedeufalls sehr brauchbare Charaktere zur 
Unterscheidung der Arten. — Zur Charakterisierung von grosseren Gruppen innerhalb der Familie 
fiude ich aber Pedicellarien sehr wenig verweudbar (p. 34). 

And so the last hope of finding good generic characters in the Cidarids seems to have vanished. 
Fortunately, however, my researches have given another result than that of Doderlein, viz. that 
the pedi ce 11 a r i ce yield excellent generic characters, while they may only more rarely 
be used for distinguishing between the species. This seems to be irreconcilable with the 
above quoted statement of Doderlein that species not more nearly related, may have quite similar 
pedicellarice. As instances are only named Cidaris mctularia and vcrticillata . Now it is quite correct 
that they have the same kind of pedicellarice; but then the question is whether the other characters, 
in which they differ, are sufficient to show that they cannot belong to the same genus. The most 
essential difference seems to be found in the spines, which are in C. vcrticillata provided with large 
thorns placed in circles far from each other, while in C. mctularia the spines have the whole surface 
evenly set with homogeneous, small tubercles arranged in longitudinal series. Also with regard to 
the provision of the interambulacral plates with miliary tubercles a difference is found — they are 
almost naked in C. vcrticillata , closely covered in C. mctularia. As it has otherwise proved to be a 
fact that the characters taken from the structure of the test have been anything but good as generic 
characters, and as there seems to be nothing unnatural in the fact that spines as those in 6. mctu¬ 
laria and vcrticillata are found in species of the same genus, I cannot but regard the fact of the two 
species having the same kind of (very characteristic) pedicellarice as proving them to be nearly related, 
so that they will have to be regarded as not too closely allied species of the same genus. Pe.sides 
there is another species of the same genus presenting considerably more resemblance to C. vcrticillata 
than the C. mctularia mentioned by Doderlein. This is C. baculosa which is by Doderlein leferred 
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to the same genus ( Lciocidaris) as C.vcrticillata. In this species the thorns are often placed in circles 
in a somewhat similar way as in C.vcrticillata. 

Especially the large globiferons pedicellarue are of importance in the classification, the blade 
and partly also the stalk offering a great variety of forms. Also the length of the stalk is very 
different; this fact, however, has to be used with great caution, at it is very varying. Doderleiu 
seems to put no small weight upon it. Also the small globiferons pedicellarise are of rather great 
importance; more important, however, are the tridentate ones, which in a single genus, Porocidaris, 
are two-valved. In this genus (and perhaps in the genus Histocidaris) globiferons pedicellarire seem 
to be quite wanting; on the other hand tridentate pedicellarue are wanting in several other species- 
but perhaps not constantly. That the globiferons or tridentate pedicellarise may sometimes be want¬ 
ing, is mentioned by Doderleiu as an objection to their being used in the classification. I cannot 
see, however, that this objection is sound; a corresponding fact would be, if we were to give up using 
the teeth of the mammals as systematic characters, because now one, now another kind, or even 
sometimes all of them are wanting. 

When we now look over the Cidarids, and place together the species with similarly constructed 
pedicellarice, we shall get a grouping rather differing from all hitherto given classifications. 

Dorocidaris papillata : the globiferons pedicellarue have a powerful hook at the point, above 
the large, somewhat leughteued, not terminal opening; small pedicellarise of the same form; the trideu- 
tate ones simple (PI. IX, Figs. 7, 25). Quite similar pedicellarue are found in Dorocidaris Blakci A. Ag. 
(PI. IX, Fig. 16), which is accordingly a genuine Dorocidaris. On the other hand the following species 
that have been referred to Dorocidaris: D. Bartlctti Ag., bract cata Ag., and Pc ini Doderl. differ widely 
from this genus, and are moreover so different from each other that they must be referred to three 
different genera. 

D. Bartlctti: the globiferons pedicellarice have a long powerful hook at the point. The opening 
is exceedingly small, as a fine pore, surrounded by small teeth; it is placed rather far from the point. 
(PI. X, Figs. 23, 30). The stalk is most frequently provided with a limb of freely projecting calcareous 
ridges. The small pedicellarise are of the same structure, only the opening is larger; tridentate pedi- 
eellarue simple. There can be no doubt but that this species must form a separate genus; I propose 
the name of Tretocidaris l ). To this genus* must further be referred the two following new species, 
which I found in British Museum, both under the name of Dorocidaris papillata. 

Tretocidaris annulata n. sp. The globiferons pedicellarue differ somewhat from those of 7 . 
Bartlctti the inside of the blade being provided with some dentate transverse ridges and crests forming 
a coarse, irregular reticulation; at the upper end of the apophysis the margin of the blade is somewhat 
widened, highly fenestrated in a reticulate way, and bent a little outward (PI. X, Pigs. 22, 31). The stalk 
(PI. IX, Fig. 4) and the other pedicellarue as in /'. Bartlctti. The spines are finely anuuiated with 
brown rings, the upper spines have powerful thorns especially on the side turned up; they are tapering, 
about one time and a half as long as the diameter of the test; the actinal spines were wanting in 
the specimen. There is a rather deep, naked furrow along the median line of the iuterambnlacral 
areas, and it continues between the plates outward to where the serobicnlar areas join each other. 


*) Tftrjoq bored. 
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There are 7 plates in the interambulacral areas, 
alternately between each two primary tubercles 


O 

O 

o 


I11 the ambulacral area there is a little tubercle 

o 

o , as in Porocidaris pur pit rata. The colour of the 


test is redbrown, and therefore the white, naked furrow of the interambulacral areas is especially con¬ 
spicuous. — Locality: The West Indies (no nearer information). Should this species perhaps be 
G ray’s Cidarts annulata ? 


Tretocidaris spinosa 11. sp. The globiferous pedicellarue have no such reticulation as those 
of T. annulata , and differ from those of T. Bartlrttt by the sides forming an almost straight line from 
the basal surface to the opening. (PL X, Figs. 10, 11). The small globiferous pedicellarue as in the 
two other species (PI. X, Fig. 16). On the stalk no distinct, freely projecting calcareous ridges are 
seen, only a marked swelling. (It is, however, possible that the limb of the stalk is found on other 
specimens; in the two other species it was not found either in all the large globiferous pedicellarue); 
tridentate pedicellarice were not found. The spines closely grooved, rather finely thorned, widened at 
the point, of the same length as the diameter of the test. The actinal spines .smooth, not serrated, their 
points not widened. The small spines are strongly redbrown. There is a naked median line in the 
interambulacral area, but it is only little conspicuous. 9 plates in the interambulacral area; thus the 
large spines are somewhat more numerous than commonly, which gives to the animal a very charac¬ 
teristic appearance. The tubercles in the ambulacral areas as in T. annulata. Locality: St. Helena (no 
nearer information). 

Dorocidaris bractcata Ag. The globiferous pedicellarue much lengthened and narrow, with a 
powerful hook at the end, and a rather small, triangular opening a little below the point (PI. X, 
Fig. 18); the small pedicellarioe of the same structure, tridentate ones simple. This form of pedicel- 
lariat is further found in Phyllacanthus » annulifera (Lanik.), PI. X, Fig. 17, and Stcphanocidaris bispi - 
nosa (Lamk.), and these species will have to be united into one genus, which must keep the name of 
Step ha /ioc Ida ris . 

Dorocidaris » Rcini Doderl. The globiferous pedicellarue are of a very peculiar structure; the 
mouth is placed in the end of the blade, surrounded by well marked teeth 011 the margin which is bent 
a little outward. Schnauzenahnlich vorragend Doderlei 11 says of the blade in this peculiar form 
of pedicellarice, and it really resembles a snout to some degree. On the stalk a limb of short thorns 
is found. The small pedicellarite are of a quite different structure, a well developed end-tooth being 
found here, and the large mouth situated below the point. This form of pedicellarue is found in a 
series of species, viz. Cidaris afjinis (PI. IX, Figs. 9, 22, 24) (which is in 110 way synonymous with Doro¬ 
cidaris papilla fa, as has been commonly supposed), tribuloidcs , galapagcnsis — and, I suppose, also in 
Dorocidaris panamensis Ag.; at all events this species, to judge by the figure, would seem to be most 
nearly related to Cidaris affiuis and Rcini\ it is scarcely a J)orocidans. The following species ha\e 
pedicellarue of the same structure, but are distinguished by having a limb of long, freely projecting 
calcareous ridges on the stalk of the globiferous pedicellariat: Cidaris /nctularia , J'honarsii (according 
to Doderlein (116 p. 19) Cidaris Diouarsi1 has only a short limb on the stalk: the specimens examined 
by me have long limbs), vcrticillata and baculosa . Further has (according to the statement of Doder¬ 
lein) Phyllacanthus impcrialis the same kind of pedicellarue (whether a limb is found on the stalk 
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or not, is not mentioned; I have not been able to find any large globiferous pedicellarise in the few 
specimens I have examined), and the same, I suppose, holds also good with regard to PhyllacanUius 
dubia and parvispina Woods. Finally a similar form of globiferous pedicellarim is found in Gonio- 
cidaris florigcra Ag. ( Challenger.-Echinoids, PI. I. Fig. 12) (PI. X, Figs. 27, 29); in the latter there is 110 
trace of a limb on the stalk. 

Do now all these species belong to one genus? — Surely not. We shall first have to separate 
Goniocidaris florigcra . It has no trace of a limb on the stalk, the spines differ considerably from 
those of all the other mentioned species, and I suppose that a closer examination will show several 
other peculiarities. Doderlein (116) thinks it to be most nearly related to the species Goniocidaris 
clypcata and G. mikado described by him, which species are distinguished by the spines being provided 
with a peculiar flat widening at the base. Traces of such a widening are also found in G. florigcra) 
but the pedicellarim of this species are so different from those of the two mentioned species that their 
being united into one genus is out of the question. It differs also from the genuine Goniocidaris- species 
(G.tubaria etc.) by its pedicellarke; it must form a separate genus, for which I propose the name of 
Petalocidaris. There can scarcely be any doubt, however, that it is closely related to Goniocidaris. 

Next PhyllacantJms impcrialis must form a separate genus. It has peculiar large trideutate 
pedicellarke, the blades of which are quite filled by a close net of meshes forming irregular longi¬ 
tudinal ridges closely set with small teeth (PI. X P'ig. 8); (the valve figured here, is from a smaller pedi- 
cellaria where only two longitudinal ridges are seen). The small pedicellarise have no end-tooth 
(PI. IX. Fig. 6). The spines are peculiar, thick, with fine longitudinal strke. Together with this species 
Ph. dubia has no doubt to be placed if upon the whole it can be kept as a separate species, of 
which I can have no decided opinion, as I have had no occasion to examine it. Also Phyllae.parvispina 
Woods must, to judge by the figure given by Woods (443), belong here; its spines resemble very much 
those of Ph. impcrialis though Woods states them to be ^entirely different from any described species . 
Also Ramsay (331 p. 45) says of this species that 011 the Australian south-coast it is the «representative 
of P. dubia of the North Coast . — This genus, no doubt, must keep Brandt’s old name of Phylla- 
canthus. Brandt 1 ) gives Cidaritcs dubia as the type of the section c PhyllacanUius , and observes that 
to this will have to be added C. impcrialis , hystrix, gcranioidcs , and pistillaris. The three latter can in 
no way be classed together with the two former; these two must keep the name of Phyllacanthus. 
I)esor in his Synopsis des Echinides fossiles (1855) establishes the genus Lciocidaris (p. 48), and as 
the type of the genus he gives Cidan's impcrialis . - Thus there will be no use for the name oi Lcio¬ 
cidaris, it will only be a synonym of PhyllacanUius. — It will also be necessary to say some words of 
the much used name of Rhabdocidaris by the present occasion. The genus has been established by 
Desor (op. cit. p. 39) for fossil species; in a note is added: Parmi les especes vivantes on pourrait 
reporter a ce genre les Cidaris tribuloidcs et C. impcrialis , si leurs tuberculcs 11’etaient pas completement 
lisses . De Loriol (245) has later enlarged this genus to comprise: 1) The fossil species of the genus 
Rhabdocidaris sensu stricto, 2) the Rhabdocidaris- species with smooth tubercles, 3) the species of Lciocidaris 
Desor and Dames (emend.), 4) the recent species of the genus PhyllacanUius Brandt, 5) the genus 
Stcphauocidaris Ag., and 6) the genus Schlcinitzia Studer. <Wiusi constitue, le genre Rhabdocidaris 
l ) I’rodroiiius descriptionis aiiimalium ab. II. Mertetisio in orbis terra rum circuinnavigatioiie observatorum. 1S25 p. 6S. 
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groupera uaturellement un assez grand nombre cPespeces vivantes el fossiles et me parait utile a 
conserves. Tlie advantage of such a genus , however, seems to me to be rather illusory; with tile 
limitation given by de Loriol Rlmbdocidaris becomes still more heterogeneous than Phyllacanthus 
as it is limited by Agassiz in Revision . As the genus has originally only been used of fossil 
species, it is quite impossible to decide whether some of the recent forms really belong to it; by the 
tests and the spines alone the genera cannot at present be recognised with certainty, and no pedicel- 
larire of fossil species are known. Accordingly the name of Rlmbdocidaris is not to be used for any 
recent Cidarid. 

On the other hand the other species with terminal opening on the globiferous pedicellarue 
and limb on the stalk seem to form a natural group; the shortness or length of the limb can 
scarcely be used as a character for the subdivision of the group. Possibly C.a/p'nis and Rcini (and 
perhaps panamcnsis) will prove to form a special group — their spines seem to differ somewhat from 
the other mentioned species; but this can only be decided by more thorough examinations. For the 
present all these species \ Cidaris a/finis, Rcini, (panaincnsis?) y t rib it loidcs, galapag c us is, mctularia , Thou- 
arsii\ vc r tic Mata , and baculosa l ) must form one genus, which must keep the old name of Cidaris , 
Linne’s Echinus Cidaris , as has been proved by Loven (252), being Cidaris baculosa Lamk. The 
name of Encidaris Pomel, which has of late often been used for species of this group, cannot correctly 
be used. Pomel (324) enumerates as types of this genus some fossil forms (moricri etc.) from the trias, 
and trois especes vivantes , but he does not mention which species he means, and the fact is here, 
as in Rlmbdocidaris , that it is quite impossible to decide whether any of the recent species belong to 
the same genus as the mentioned fossil ones. 

Besides the species mentioned here, Doderlein still enumerates Lciocidaris annulifcra Lain, 
as belonging to those species, the globiferous pedieellariie of which have terminal opening and limb 
on the stalk; here C. annulifcra is referred to the genus Stcphanocidaris which has a quite different 
form of pedicellarice (see above) — a contradiction which can only have its origin from a difference 
in the interpretation of the species C. annulifcra Lamk. This species together with C. baculosa Lam. 
have caused and still cause many difficulties to the systematists. Lamarck 2 ) in his diagnosis of 
C. annulifcra says: spinis majoribus longis, tereti-subulatis, asperulatis, albo purpureoque annulatis , 
and in his diagnosis of C. baculosa: spinis majoribus subteretibus, tuberculato-asperis, apice truncatis, 
collo guttatis ; according to this Agassiz ( Revision of Echini p.389) states as the only certain 
character of the highly varying C. baculosa the spotted base of the shaft of the spine below the 
milled ring, which is of a light reddish or reddish-yellow ground-color, with deep violet spots marked 
extremely distinctly upon the fine longitudinal striatioir>. Loriol (243) later describes and figures a 
Cidarid by the name of C. annulifera Lamk.; he has had a radiole of the type-specimen of this species 
for comparison, and has found it completely corresponding to those of the specimen described by him. 
These spines have leur base couverte stir line longueur plus on moins grande de petites taches 
pourpres, formant des lignes et entremelees de petits points — the character especially particular of 
C. baculosa ! Thus, somehow or other, an error must have slipped in, and 1 think it most likely that 

0 If C. pistillaris Eamk. be a good species, it must also be referred here. 

-) Histoire naturelle des animaux sans vertebres. II. Ed. 1S40. T. III. p. 5S0. 
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the spine, which LorioI lias got from Paris, has really been of C.baculosa — such a changing of 
loose spines in a museum is not absolutely inconceivable. The C. Liitkcni described by Loriol in 
the same work, seems rather to be the real C. annul if era , which must then be very nearly related to 
C.bispinosa , perhaps identical with it. Bedford (35 p. 274) also regards C. Liitkcni as synonymous 
with C. annnlifcra Lamk., but at the same time lie seems to think it to be identical with Loriol’s 
C. annnlifcra , which cannot be correct. Doderlein, who has examined a specimen of Loriol’s C. 
anmtlifcra , finds this species to be highly consistent with C.baculosa . Eiuen Uuterschied zwischeu 
den beideu Arten kann ich nur in der Farbung der Primarstacheln finden; denn selbst die Form der 
Priuiarstacheln kann bei bestimmteu Individueu beider Arten identisch sein. — Nur die Farbung des 
Schaftes ist verschieden, indem L. anmdifcra Ouerbinden zeigt, die L. baculosa fehlen; die eigeuthiim- 
liche und auffallende Tupfelung des Stachelhalses dagegen, die sonst nirgends zu beobachteu ist, 
findet sich bei beiden Arten in gleicher Weise. Nachdem aber eiue Autoritcit wie Al. Agassiz auf 
Grund eines reichlicheu Materials die P'rage uach der moglicheu Ideutitat der beiden Arten iiberhaupt 
nicht aufwirft, kann ich es nicht wagen bei nieinem ganz unznlanglichen Materiale eine solclie zu 
behaupteu. Ich kann hier nur coustatieren, dass die oben beschriebene jugeudliche L. anmtlifcra uach 
ihren sammtlicheu Charaktereu, abgesehen nur von der Farbung der Stachelu, uubedingt als eiu 
juuges Exemplar von L. baculosa gelteu konnte (116 p. 24). Prominence is also given to the fact 
that the pedicellarice are quite identical. In another work (245) Loriol gives a thorough description 
and figures of C. baculosa , but its resemblance with the C. annnlifcra before described by him, is not 
at all mentioned. Thus the fact seems to be: either Loriol’s C . annnlifcra is really this species — 

and then C. baculosa Lamk. and C. annnlifcra are synonyms — or it has, on account of some error 

or other, been wrongly determined — and then C. anmtlifcra is most nearly related to C. bis pi nos a 
Lamk. (perhaps synonymous with it). The latter is the more probable. An examination of the type- 
specimens, especially their pedicellarice, will easily decide this question. To be sure, Perrier has 
figured pedicellarice of these two species, but unfortunately only so little exactly and minutely that he 
has not at all contributed to the clearing up of the question, especially as of one species he has only 
figured a globiferous pedicellaria, of the other only a tridentate one. 

According to Doderlein (116 p. 25) Schlcinitzia crcnnlaris Studer is very nearly related to C. 
baculosa ; Studer’s figures (386) agree also partly with it, the separately figured spines having all 
the characteristic spots on the neck. On the figure of the whole animal these spots, however, are 
not found, and as, according to informations I have received from both Geh.rath, Prof. E. v. Martens 
and Prof. Doderlein, spines of at least two different species are found in the glass together with 

the type-specimen (v. Martens has sent me some of the spines), the safest plan will be to say 

nothing definite of this species, till the pedicellarice of the type-specimen have been examined. 
Studer only figures the small form of the globiferous pedicellarice. 

Among the species referred to Phyllacanthus by Agassiz, still one has not been mentioned, 
viz. Pit. gigantca Ag. It differs from all other known Cidarids by its peculiar spines, as well primary 
as secondary ones; also its pedicellarice arc peculiar. The large globiferous ones (PI. X, Figs. 15, 19) 
have a large cordate opening the lower limit of which is formed like a highly protruding lower lip; 
the opening reaches to the very point, and no end-tooth is found. No limb on the stalk. The 
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small pedicellarise are of a somewhat different form (PI. X, Fig. 26), and have a more or less powerful 
end-tooth. Tridentate pedicellarise about as in Dorocidaris papittata , onlv with the edge somewhat 
more dentate. Spicules of the common form. It is obvious that this species cannot) remain in the 
genus Phyllacanthus as here limited, or be referred to any of the mentioned genera; it must form a 
separate genus and retain the name of Chou droc id a r is, originally given to it by Agassiz 1 ). 

The splendid Cidaris curvatispinis described by Hell (74), is in its whole appearance so unlike 
all other Cidarids that it is beforehand to be supposed that it represents a separate genus. The 
examination of its pedicellarire also confirms this supposition. The globiferous pedieellarise (Pi. YI 11 , 
Fig. 37) have no end-tooth; the opening is large, reaching to the point, but its lower limit is remark¬ 
ably irregular — the figured one is one of the most regular; sometimes there seems to be no definite 

limit at all, the calcareous covering running out into irregular dents, as if it was broken off (which 
is, however, quite out of the question, as the pedicellaria was otherwise quite undamaged). The small 
pedicellarice are of the same structure, the only difference being that the lower limit of the opening 
is here often a rather regular transverse line. (The possibility that the described and figured pedicel¬ 
laria is really, in spite of its size, only the small form of the globiferous pedicellaria^, is not excluded; 

but on the only known specimen, which by the kindness of Prof. Hell I had the opportunity to 

examine in British Museum, there seemed to be found no other kind of globiferous pedicellarue). The 
tridentate pedicellaria^ (PL X, Fig. 9) are very peculiar, with some large, dentate crests of thin calcareous 
lamelke longitudinally in the blade. No limb on the stalk. The spicules of the common form. For 
this species I propose the generic name of Acanthocidaris. 

The genus Porocidaris is established by Desor (op. eit. p. 46) for some fossil Cidarids, especially 
distinguished by a circle of pores in the scrobicular area; to this genus Wyvilie Thomson (394—95) 
referred a Cidarid from «Porcupine under the name of Porocidaris purpurata . Whether it really 
belongs to this genus cannot be decided, till the pedicellaria of the fossil species referred to it by 
Desor, become known. But to judge by what is hitherto known the species may well seem to be a 
Porocidaris , and for the present there seems to be no reason to reject this commonly used name, and 
P. purpurata W. Th. may then be put down as the type of the genus. Peculiarities of this genus are 
then the depressions in the scrobicular area (not pores as in the fossil species), the highly developed 
neck of the spines, the highly serrate edge of the actinal radioles 2 ). Hut the most particular feature 
are the pedicellarioe. Only one form is found which must be referred to the tridentate ones; they are 
two-valved, highly compressed, and exceedingly large and conspicuous. The spicules of the 
common form. 

To Porocidaris have later been referred the following species: P. elegans Ag., Sharrcn Ag., 
Millcri Ag., Cobosi Ag., gracilis Sladen, gracilis Doderl., misakicusis Yoshiwara, and nicer la Koehler. 
Of these species P. gracilis Sladen is, no doubt, only a young P. purpurata , and this name is then to 
be omitted as a synonym. P. elegans (one of the type-specimens ( Challenger St. 164a) examined in 
British Museum): the tridentate pedicellarue are widely different from those of P. purpurata. There 

x ) List of Echinoderms sent to different Institutions in exchange for other specimens , with annotations. Hull. Mus. 
Comp. Zool. I. 1S63. 

2) Especially the latter fact is often mentioned as characteristic of the genus; this, however, is not at all reliable, as 
sufficiently shown by these researches. 
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are two forms, a larger and a smaller, both three-valved. In the larger form the blade is filled by an 
exceedingly rich net of meshes, in which the holes are rather distinctly arranged serially, and radiate 
in a fanshaped way from the upper end of the apophysis; this net is covered with numerous small 
thorns, especially towards the point. Also the upper edge of the apophysis is very broad and full of 
holes. (The figures in the < Challenger -Echinoids, PI. XLIY, 6—14, are not very good, especially not 
figs. 6 and 11, where it is not seen at all that the whole mass filling the blade, is really a net of 
meshes with innumerable larger and smaller holes). In the other, smaller form the apophysis has the 
common structure; the blade is highly compressed, deep, and filled with an irregular net of meshes 
where the holes are not at all serially arranged. Transitions are however found between the two 
forms, so that they cannot be said to be two distinct kinds. When Agassiz (Chall. Ech. p. 43) says 
of the large-headed, shortstemmed pedicellariee that they are every similar to those of Dorocidaris , 
this is only so far correct, as tridentate pedicellarue, of course, always in some degree resemble each 
other; in the finer structure the large tridentate pedicellarue of this species are especially widely 
different from those of D.papillata. The small ones are much more similar. — Agassiz ( 1 . c.) mentions 
one more form of pedicellarue, * shortstemmed globular abactinal pedicellarise* (PL XLIV, 10); they are, 
as I have been able to substantiate, only developmental forms of the large tridentate pedicellarice. 1 
am a little in doubt whether globiferous pedicellarue are found. I11 my preparation of isolated skeleton- 
pieces of pedicellarire of this species is seen one valve of a small globiferous pedicellaria, which is very 
peculiar, with two large teeth at the point, and a rather small opening surrounded by well developed 
teeth (PI. IX, Fig. 2). As, however, only one such valve is found, it may be thought to have come in 
by chance; in this case it must be abnormal, as no other Cidarid examined by me, is possessed of 
such pedicellarise. For the present this must be left undecided. — It is obvious that this species has 
no relation with P.purpnrata, and as it shows 110 nearer relation to any other known species, it must 
form a separate genus, for which I propose the name of Histocidaris. 

P. Shurrcri : Agassiz (9) unfortunately gives no details as to the pedicellarue, and from the 
figure (op. cit. PI. Ill) it cannot be decided whether it is a genuine Porocidaris. There seems to be no 
hi ghly developed neck on the spines (in the text nothing is said of this feature); the pedicellariie 
might, well look like those of P.purpurata , but a close examination will be necessary for the decision. 
By the kindness of Prof. Rathbun I have from U. S. National Museum received a specimen deter¬ 
mined as P. Sharrcri (Albatross^ 1885. St. 2415); it proved to be the new species Stcrcocidaris ingoljiana 
described hereafter; it has no relation to P. Sharrcri. Further I have in British Museum seen a 
specimen determined as P. Sharrcri , from U. S. P'ish Commission (.Albatross* 1885. St. 2345). Neither 
seems this specimen to be identical with the real, figured P. Sharrcri, at all events it does not to any 
striking degree resemble the figure given by Agassiz. It is no Porocidaris. The pedicellarue (PI. IX, 
Fig. 26) are much like those of Dorocidaris , only the opening of the large globiferous pedicellaria; is 
more round and of a more definite form than is otherwise the case in this genus; but this fact might 
very well be interpreted as a specific difference. Tridentate pedicellarue simple. A much more con¬ 
siderable difference is found in the spines; they arc long, slender unfortunately they were broken, 
so that their length and the form of their point are unknown. The base is finely pink, the outer 
part white. They are quite smooth and shining, as if polished, and the structure of the outer layer 
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is peculiar (PI. XI. Fig. 24) with no trace of roughness on the surface. Perhaps the specimen of 
Porocidaris Sharrcri mentioned by Agassiz (9 p. 13) which was of a light greenish pink color when 
alive, the spines white with a delicate brownish-pink base is identical with the specimen described 
here — in this case this specimen mentioned by Agassiz has certainly not been of the same species 
as the one he figures; but this latter must, of course, keep the name of Sharrcri. There can be no 
doubt that the specimen described here is a new species; whether it also is to be regarded as a new 
genus, or belongs to Dorocidaris , can only be decided, when the systematic significance of the spines 
has been established. For the present it ought to be classed with /dorocidaris, under the name of 
D. micans n. sp. 

Neither is P. inccrta Koehler (233a), of which species Prof. v. Heneden has lent me a speci¬ 
men for examination, a Porocidaris . I have only found one form of globiferons pedicellarue on it; it 
has 110 end-tooth, the opening small, round (PL VIII, Fig. 31). Most likely another, larger form of 
globiferons pedicellarice will be found in this species; but the figured form is a sufficient proof that 
this species has no relation to Porocidaris. Koehler also refers it only in a doubtful way to Poro¬ 
cidaris on account of the highly dentate actiual radioles. The spicules are simple. 

Of the other species that have been referred to Porocidaris , P. Cobosi most likely is a genuine 
Porocidaris , but it cannot be decided with certainty, till the pedicellarue have been examined. For 
the present nothing can be said with certainty of P. Millcri and tnisakiensis\ according to Agassiz 
(13) P. Millcn is <«closelv allied to P. flagons . On the other hand it may be said with certainty that 
P. gracilis Doderl. is no Porocidaris. Its globiferons pedicellarice of which only one form is known, 
recall to some degree those of Goniocidaris cana/icnlata; tridentate pedicellarice unknown. Perhaps 
it ought to form a separate genus. 

The genera Stercocidaris and Goniocidaris to which a whole series of species have been referred, 
are still left. The species referred to Stercocidaris: japonica , gnindis , sccptrfcroidcs , and the here 
described new species St. ingolfiana agree in the structure of the pedicellarice: there is no end-tooth, 
and the large opening reaching to the very point is broad and well limited below, quite narrow above. 
The small globiferons pedicellarice chiefly of the same structure, without end-tooth; the tridentate 
pedicellarice seem to show no special peculiarities (they are not known in all the species). The spicules 
are rather large fenestrated plates, not thorny bows, as is else the case in the Cidarids this, 
however, does not apply to all the species; in St. grand is they are of the common form, and so the 
spicules give no reliable generic character. There is no reason to doubt that also St. indica Doderl. 
reallv belongs to this genus, although we have no informations of its pedicellarice. Doderleiu 
further thinks (118) that Dorocidaris tiara and alcocki are perhaps only local forms of this species. Of 
the species St. tennispinus and niicrotubcrculatus Yoshiw. nothing can be said with certainty. \\ liethei 
this group of species really belongs to the same genus as the fossil Stercocidaris- species, cannot be 
definitely decided, until the pedicellarice of the latter are known; but the probability is that they 
really belong here, and there is no reason, at all events not for the present, to reject the name of 
Stercocidaris for them. 

To the genus Goniocidaris the oulv one of the hitherto admitted genera that has been com- 
monly acknowledged, the following species have been referred: gcranioidcs Lamk., tnbaria Lamk., 
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canaliculata Ag. (to which Cidaris nutrix \Y. Th., Gonioc. vivipara Studer, and G. mcmbranipora Studer 
are referred as synonyms), florigcra Ag., Dodcrlcini Ag., b is r rial is Doderl., clypcata Doderl., ttmbracuhim 
Hutton, and Mortcnscni Koehler. Types of this genus are the species gcranioidcs and tabaria , espe¬ 
cially peculiar by having rather deep pits between the plates, in each of which pits is placed an 
almost globular pedicellaria. These pedicellaria^ are very peculiar, short and broad; the opening, 
which is small and surrounded with distinct teeth, reaches to the point, so that no end-tooth is found 
(PI. X, F'ig. 20). The small globiferous pedicellarite have a powerful end-tooth; no tridentate pedicel- 
la rite seem to be found. Spicules of the common form. There can be no doubt that G. gcranioidcs 
has the same structure of the pedicellarue as G. tubaria\ the large globiferous ones are figured by 
Agassiz (Revision PI. XXIV, 12—13), and they are obviously very similar to those of tubaria. 
Perrier (op. cit. PI. Ill, 12) figures a small globiferous pedicellaria, but the figure gives no clear 
information of the structure of the point; the text, however, leaves no doubt that it is built as in 
G. tubaria . Most closely allied to these two species is no doubt G. umbraculum Hutton. The pedi- 
eellarice (PI. X. Figs. 13, 21) show only little difference from those of the two mentioned species. Also 
G. biscrialis Doderl. belongs here; to be sure, it is not clear from the figures and description of 
Doderlein, in what way the small globiferous pedicellaria are constructed, but Prof. Doderlein 
has kindly sent me a preparation, so that I have been able to substantiate that they are built as in 
the other species, with a powerful end-tooth (PI. IX, Fig. 10). The two species G . clypcata and mikado 
are especially distinguished from the other Goniocidaris-s pecies by the spines being highly widened, 
and having, moreover, a peculiar basal widening; the impressions in the angles of the plates are 
indistinct; the pedicellariae seem also to be somewhat different from those of the typical Goniocidaris- 
species, although agreeing with them in main features (no end-tooth on the large pedicellarice, an 
even uncommonly powerful one on the small ones). Thus there seems to be every reason to comprise 
these species in a separate subgenus, Discocidaris , as proposed by Doderlein (114). Doderlein 
thinks that G. florigcra must be referred to the same group, especially because it also shows the 
basal widening on the spines, although only as a trace. It has long been doubtful to me, whether 
the two forms figured by Agassiz as G. florigcra (Cliall. Fell. PI. I. Figs. 7 and 12), were really the 
same species, and my doubt was confirmed, when I had examined the type-specimens in British 
Museum. They are not only two different species, they will even undoubtedly have to be referred to 

two different genera — and moreover it appeared that among the specimens determined as G. flori¬ 

gcra still a third form was hidden, which must also form a new genus. The form meant by 
Doderlein when he places G. florigcra together with clypcata and mikado , is the one figured in 
Fig. 12; it is this form of which the spines show traces of the basal widening. It has already been 
mentioned above, and a new genus has been established for it: Pctalocidaris , its pedicellarue not 
admitting it to be referred to any of the other known genera. Otherwise it is presumably most 
closely allied to the two mentioned species. The other form, which is figured in Fig. 7, shows no 
basal widening on the spines, which are, upon the whole, very much different from those of Pctalo- 
adans ; they are highly and rather regularly thorny, evenly tapering. In none of the three specimens 
(Chalk St. 204) I have examined, large globiferous pedicellarue were found, but only the small form, 

which is quite similar to the small pcdicellarire of Discocidaris (PI. X. Figs. 6 —7); for the present 
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therefore, I think it better to refer it to this subgenus; the spines, to be sure, show 110 trace of the 
widenings peculiar to the two other species, but the not widened spines of the latter are rather 
similar to those of this species, for which I propose the name of Discocidaris serrata 11. sp. 

From st. 192 (Cliall.) a specimen is found referred by Agassiz to G. Jlorigcra , which it also 
resembles rather well (i. e. it resembles the one figured in Fig. 12, Pctalocidaris fiorigera ). The spines 
are much richer thorny than in this species; the ambulacral areas almost naked. The pedicellarke are 
very peculiar (PI. X. Figs. 25, 28). The opening is a long, narrow slit reaching not quite to the point; 
a powerfully developed end-tooth is found. The small pedicellarire are essentially of the same structure, 
the opening only being somewhat shorter and a little broader. Such pedicellarire have not been 
found in any of the other known species, and accordingly this species must form a separate genus, 
for which I propose the name of Schizocidaris with the species Sch. assimilis 11. sp. 1 ). 

According to Agassiz (Cliall. Ech. p. 43 seq.), Goniocidaris canaliculata is exceedingly varying; 
he thinks that Cidan's nutrix W. Th. must be regarded as one of the many forms of this species, and 
also that G. vivipara and memhranipora are synonymous with it. After having examined the speci¬ 
mens of G. canaliculata in British Museum 1 must admit that it really appears as if they all formed 
only one highly varying species, in which a great number of transitional forms connect the easily 
recognised extreme forms. If we examine the pedicellarire, we shall get another conviction; we shall 
then see that at all events three different species are found among these specimens referred to G. 
canaliculata . There is a fact that ought to have made Agassiz hesitate in referring them all to 
one species. He quotes the description by Wyv. Thomson (397) how the eggs of C. nutrix < arc 
passed along on the surface of the test towards the mouth, and the smaller slightly spathulate prim¬ 
ary spines, which are articulated to about the first three rows of tubercles round the peristome, are 
bent inwards over the mouth, so as to form a kind of open tent, in which the young arc developed . 
Immediately after this quotation Agassiz (op. cit. p. 45) says: The specimen (PI. II. fig. 2) shows the 
manner in which they are held in a sort of marsupium by the folding of the abactinal spines over 
the young crowded upon the abactinal system . Thus in this species not only a nursing of the brood 
should take place, but the young should even be placed, now round the mouth, now on the apical 
area. Even if this were not inconceivable, it would have been worthy of remark; but Agassiz has 
no word of it, though it might seem to imply that Ci dan's nutrix is really specifically different from 
Gonioc . canaliculata . Wyv. Thomson (397 p. 66) also remarks expressly that in G. canaliculata we 
have the reverse of the fact in C. nutrix : <.These spines ... lean over towards the anal opening, and 
form an open tent for the protection of the young as in Cidaris nutrix , but at the opposite pole of 
the body . There is also another fact that ought to raise the suspicion against the interpretation of 
all these forms as one species: most of the specimens are coast-forms, taken on depths of 3—150 
fathoms; from this there is a far cry to a depth of 1600 fathoms and more. Beforehand it is very 
improbable that the same species should be found in so varying depths. This fact is not mentioned 
by Agassiz either. According to niv examinations Cidaris nutrix is specifically different from G . 

q Unfortunately I made no more thorough notes on this specimen, as during niv stay at Br. Mus. I had no clear 
understanding of the fact that it was a genus quite different from the other specimens called G. ftongera. I did not get a 
clear view of this fact till after my return, when I had examined the pedicellarue more exactly. The peculiar pedicellaria: 
may, however, be sufficient for the identification of the species, and therefore I do not hesitate to give it a name here. 
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canaliculata] among the deep-sea forms at all events one new species is found, and upon the whole 
scarcely any genuine G. canaliculata is found among them. 

In the typical G. canaliculata the large globiferons pedicellarue do not differ much from those 
of Goniocidaris tubaria , or still less from those of G. umbraculum\ they are somewhat narrower, and 
the blade is a little curved inward below the rather large opening that reaches to the point; there is 
no end-tooth (PL YIII. Figs. 8, 32). The small pedicellarioe, on the other hand, are very different from 
those of the genuine Goniocidaris- species, as there is no end-tooth (PL VIII. Fig. 6). Spicules simple. 
— The young are carried on the apical area. Cidaris* nutrix (Wvv. Thomson’s type specimen 
examined): the large pedieellarire (PL X. Figs. 3—4, 12, 14) very much resembling those of Stcrcocidaris 
grand is (Doderlein 116. PL VIII. 2); the small globiferous ones (PL X. Fig. 24) chiefly as in G. canali¬ 
culata. — The young are carried round the mouth. 

The two species are most frequently easily distinguished as to their habitus. In C. nutrix 
the apical area is densely set with rather long, club-shaped spines, between which large pedicellarue 
are found abundantly. In G. canaliculata the apical area is set with rather few and scattered, not club- 
shaped spines some of which are quite small, so that the area looks rather naked; generally no pedi- 
cellarise are found on the apical area. This difference, however, is not absolutely reliable, and without 
the pedicellarue the two species are not always to be distinguished with certainty. 

It is evident that these two species cannot be referred to the genus Goniocidaris ; especially 
the small pedicellarue are different from those of Goniocidaris , as they have no end-tooth. Doderlein 
(116. p. 18) thinks G. canaliculata to be nearly allied to Dorocidaris] to be sure it occupies an extreme 
position in the Dorocidaris -group, and perhaps it might also be regarded as the only representative 
of a special group. In many respects it recalls the Encidaris^gxo\\\>. Wirklich nalie Beziehungen 
zu einer der bisher bekannten Arten von Cidariden bietet diese Form jedenfalls niclit dar». — As has 
already been mentioned, the pedicellarue of C. nutrix are very similar to those of Stcrcocidaris grandis, 
and these two species would seem to have to be referred to the genus Stcrcocidaris ; at all events 
there seems to be no objection of consequence to their being referred to this genus, and it might be 
difficult to point out a character, which would necessitate the establishing .of a special genus for these 
species. The simple spicules are in accordance with those of St. grandis (in the other Stcrcocidaris - 
species they are, as mentioned, large fenestrated plates). 

Of the species « Goniocidaris* vivipara and membranipora the former (according to Studer, 3S6) 
is synonymous with G. canaliculata , which statement I am able to corroborate from the examination 
of a specimen that our museum has received from the museum at Berlin. The other (also according 
to examination of specimens from the museum at Berlin) is identical with Cidaris* nutrix W. Tli., as 
has already been supposed by Studer (385). As the paper by Wvv. Thomson (397) bears the date 
of June r st 1876, and that of Studer (3S4) the date of July 27 th 1876, the name of nutrix has the 
priority. Now we meet here with a new difficulty. Studer says of G . membranipora (3S4 p.455): 

Die jungen Cidaris bleiben aitf dein Analfelde der Mutter bis zu ihrer volligen Iintwicklung, von den 
obern Stachclreihen geschiitzt, die sicli kreuzweise dartiber legen». According to this statement this 
species would seem nevertheless to carry the young now arronnd the mouth, now on the apical area. 
As this seems to me to be very improbable, I must suppose a mistake to have taken place, so that 
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tlie specimen (or specimens?), which Studer has had, with young ones 011 the apical area, is not 
G.mcmbranipora (= mitrix), but caualicnhita , and then it is scarcely from Kerguelen (corn]), the fol¬ 
lowing about the occurrence of these two species). When the pedicellarice are not examined which 
has evidently not been done by Studer it is, as has been stated above, not always to be decided 
with certainty, to which of the two species a specimen in hand belongs; this will especially hold good, 
when, as the case has been here, the apical area is not to be seen. 

Among the rather numerous specimens of these two species exam ned by me (from Chal¬ 
lenger at British Museum), St. canaliatlata was only taken at the Falkland Islands and a station near 
those islands, Chall . st. 315, St. mitrix only at Kerguelen. Some specimens from st. 150 ( Chalk ) near 
Kerguelen, 150 fathoms, have pedicellariae as those of the typical St. mitrix but the spines are much 
longer, three times the diameter of the test; perhaps it is a separate species. Wvv. Thomson (397) 
mentions C. mitrix from Kerguelen, G. canaliaitata from the Falkland Islands. In the same way 
Studer’s G. vivipara (= canaliculata ) is from Patagonia, his G. membranipora from Kerguelen. Thus 
it would seem that these two species do not occur together; St. canaliculata is found at the southern 
coasts of South America, St. mitrix at Kerguelen. Agassiz, to be sure, mentions St. canaliculata from 
several other localities at Kerguelen, but according to what is shown here his statement is not to be 
relied upon. Until a definite proof of the opposite fact comes forth, I must believe that either of these 
species has a territory of its own, as represented here. 

Among the deep-sea specimens referred by Agassiz to G. canaliatlata , I have only examined 
two from Chall. st. 156 (the South Polar Sea, 1975 fathoms). No doubt they represent another species. 
The large globiferons pedicellarire (PI. VIII, Fig. 35) recall very much those of the Goniocidaris- species, 
but the small ones are like those in canaliculata and mitrix; and thus it would seem that this species 
must also be referred to Stercocidaris. The ground-colour is very dark, almost black; the primary 
spines are white, the actinal ones highly indented in the edge. Perhaps it may prove to be identical 
with ^Porocidaris incerta Koehler. I have not examined the specimens from st. 147 {1600 fathoms) 
and 153 (1675 fathoms), but that they are not identical with St. canaliculata or mitrix , which live on 
shallow water, may be said a priori with a great deal of probability. 

Goniocidaris J/ortcnseni Koehler. Koehler (233a) in his excellent description of this species 
mentions only one form of pedicellarice with ordinairement 1111 on deux crochets plus ou moius 
marques at the point of the valves. This statement does not give sufficiently clear information, 
neither does the figure of a whole pedicellaria given by Koehler show the systematically important 
structures in a sufficiently exact way. Prof. v. Bene den has most kindly sent me a couple of speci¬ 
mens for examination, so that I am able to supply the informations wanting, and assign to this 
uncommonly fine and characteristic species its place in the system. The large globiferons pedicellarke 
have no end-tooth; they are quite similar to those of Stercocidaris mitrix, so that I can simply refer 
to the figures of the latter. The small globiferous pedicellarke are rather characteristic (PI. \ III, 
Fig. 34); they have no end-tooth, and the opening is small they recall those of Poroadaris inarta 
very much. The spicules simple. Accordingly this species is no Goniocidaris, but will probabh luue 
to be referred to the genus Stercocidaris , to which genus perhaps also Porocidaris incerta ought to 
be referred. 
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Of the other species referred to Goniocidaris , G. Odderleim\ according to Agassiz, is most 
nearly allied to canaUcula/a\ nothing, however, can be said with certainty, till its pedicellarhe have 
been examined. 

Phyllacanthus australis Ramsay is still to be mentioned. As to its place in the system can for 
the present only be said that it belongs scarcely to the genus Phyllacanthus as limited here; where it 
is else to be referred we can only learn when its pedicellarhe have been examined. 

According to the researches reported here the system of the Cidarids will look as follows: 

Dorocidaris A. Ag. (emend.). 

Large globiferous pedicellarire with well-developed end-tooth; the opening large, rounded or 
irregular below, not reaching the point No limb on the stalk. Small pedicellarite with end-tooth; 
tridentate pedicellarice simple; spicules simple. 

Species: D. papillata (Leske), Blakci Ag., (?) micans n. sp. 

Distribution: The Northern Atlantic, the Mediterranean. Snblittoral-archibental forms 1 ). 

Tretocidaris n. g. 

Large globiferous pedicellarire with powerful end-tooth; the opening a quite small pore rather 
far from the point. A limb on the stalk, more or less developed. Small pedicellarise like the large 
ones, only with a somewhat larger opening. Tridentate pedicellarire simple; spicules simple. 

Species: T. Bartletti (A. Ag.), annulata n. sp., spinosa n. sp. 

Distribution: The warm regions of the Atlantic. Littoral(?)-snblittoral forms. 

Stephanocidaris A. Ag. (emend.). 

Large globiferous pedicellarire much lengthened and slender with distinct end-tooth; the open¬ 
ing rather small, triangular, a little below the point. No limb on the stalk. Small pedicellarite of the 
same structure; tridentate pedicellarire simple. Spicules simple. 

Species: St. bispinosa (Lamk.), annulifcra (Lamk.), bracteata (Ag.). 

Distribution: The Indian Archipelago, Australia. Littoral-sublittoral forms. 

Schizocidaris u. g. 

Large globiferous pedicellarhe with distinct end-tooth; the opening a long, narrow slit. No 
limb on the stalk. Small pediccllarice like the large ones, only the mouth a little shorter and broader. 
Tridentate pedicellarhe? Spicules? 

Species: Sch. ass hull is n. sp. 

Distribution: Near New Guinea (Cliall. st. 192). Snblittoral. 

Cidaris Klein (emend.). 

Large globiferous pedicellarhe with small terminal opening; the blade somewhat prolonged in 
a snout-shaped way. No end-tooth. A more or less developed limb 011 the stalk. Small pedicellarhe 
with well developed end-tooth and large, not terminal opening. Tridentate pedicellarhe simple 
Spicules simple. 

1) In the present work distinction is made between the littoral licit, the snblittoral, arehibental, and abyssal belt. 
The first is reckoned from o ca. 50 fathoms, the second from ca. 50—ca. 300 fathoms, the third from ca. 300—ca. 15(30 
fathoms; greater depths arc called abyssal. It is impossible to fix the limits between these regions more exactly. 
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Species: C. affinis Phil., Rant Doderl., tribuloidrs Lamk., galapagcusis Doderl., mctularia kanik., 
T/iottarsii Yal., vcrticiUata Lamk., baculosa Lamk. 

Distribution: Cosmopolitan in the warm seas; the Mediterranean, Japan. Littoral - sub¬ 
littoral forms. 

Chondrocidaris A. Ag. 

Large globiferous pedicellarire with large, cordate opening, the lower limit of which forms a 
projecting lip; the opening reaches the point; no end-tooth; no limb on tho stalk. Small pedicellarue 
with a more or less developed end-tooth. Tridentate pedicellarue simple (rather highly dentate). 
Spicules simple. 

Species: C/i. gigantca A. Ag. 

Distribution: The Sandwich Islands, Mauritius. Littoral. 

Acanthocidaris 11. g. 

Large globiferous pedicellarue with large opening, irregularly limited below and reaching 
the point; no end-tooth; no limb on the stalk. Small pedicellarue of the same structure as the large 
ones. Tridentate pedicellarue with delicate, dentate lam el he in the blade. Spicules simple. The spines 
long, compressed, curved. 

Species: A. curvatispinis (Bell). 

Distribution: Mauritius. Littoral (?). 

Stereocidaris Pomel. 

Large globiferous pediccllarioe with large opening reaching cpiite to the point; no end-tooth; 
no limb on the stalk. Small pedicellarue of the same structure, without end-tooth. Tridentate pedi¬ 
cellarue simple. The spicules often larger, fenestrated plates; in some species simple. 

Species: St. japonica Doderl., grand is Doderl., sccptrif roidcs Doderl., indica Doderl., in golf in na 
11. sp., mttrix (Wyv. Thoms.), canalicuhita (A. Ag.), Mortcnscni (Koehler), (?) mccrta (Koehler). 

Distribution: Cosmopolitan. Littoral-archibental forms. 

Goniocidaris Desor. 

Large globiferous pedicellarias with rather small opening reaching the point; no end-tooth. 
The valves very short and broad. No limb on the stalk. Small pedicellarue with powerful end-tooth. 
Tridentate pedicellarise seem not to be found. Spicules of the common form. The spines more or less 
irregularly widened. The test with deep impressions in the angles between the plates. 

Species: G. tubaria (Lamk.), gcranioidcs (Lamk.), biscrialis Doderl., umbraculum Hutton. 

Distribution: Australia, Japan. Littoral-sublittoral forms. 

Subgen. Discocidaris Doderl. 

Pedicellarue chiefly as in Goniocidaris. The spines most frequently much widened at the point 
and with basal widening. 

Species: D. clypcata Doderl., mikado Doderl., (?) serrata n. sp. 

Distribution: Japan, the Philippine Islands. Sublittoral forms. 

Petalocidaris n. g. 

Large globiferous pedicellarue with small terminal opening, the blade somewhat elongated. 
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No end-tooth; no limb on the stalk. Small pedicellarice with end-tooth and large, not terminal 
opening. Tridentate pedicellarice ?, spicules ?. Spines extended in a more or less flower-like way, trace 
of basal widening. 

Species: P.florigcra (A. Ag.). 

Distribution: The Philippines (Chalk st. 204) (or New Guinea; Chalk st. 192). Sublittorak 

Phyllacanthus Brandt (emend.). 

Synonym: Lciocidaris Desor. 

Large globiferous pedicellarice with small terminal opening: no end-tooth; the blade prolonged 
in a snout-like way. Limb on the stalk? Small pedicellarice with end-tooth. Tridentate pedicellarice 
with the blade filled by a close reticulation forming irregular longitudinal ridges closely set with teeth. 
Spicules simple. Spines large and thick, finely striated. 

Species: Ph. impcrialis (Lamk.), (?) chibia Brandt, (?) parvispina Woods. 

Distribution: The Red Sea, the Indian Ocean, Australia. Littoral forms. 

Histocidaris n. g. 

Large globiferous pedicellarice unknown; small pedicellarice with two rather strong end-teeth (?). 
Tridentate pedicellarice of a larger and a smaller form; the blade of the large ones is filled by a 
rich net of meshes, the holes of which are rather distinctly arranged in series, and radiate in a fan¬ 
shaped way from the upper end of the apophysis; numerous small thorns on the inner surface of the 
blade, especially towards the point; also the apophysis is broad and full of holes. The smaller form 
simple. Spicules simple. Spines long and slender. 

Species: //. clcgans (A. Ag.). 

Distribution: Australia (New Guinea, the Philippines). Arehibeuthal. 

Porocidaris Desor. 

Only large two-valved pedicellarice. The spines with very long neck. Spicules simple. 

Species: P. purpurata \V. Thoms. 

Distribution: The Northern Atlantic. Arehibeuthal. 

Inccrtcv sedis : 

Dorocidaris panamensis Ag. 

— tiara Anderson. 

— alcocki — 

Stcrcocidaris tenuispinus Yosliiw. 

— microtnbcrculatus Yosliiw. 

Po roc id a ris vi isa kic n sis — 

— Sharrcri Ag. 

— A Iillcri 

— Cobosi — 

— gracilis Doderl. 

Phyllacanthus australis Ramsay. 

Goniocidaris Dodcrlcini Ag. 


ECHI NOIDEA. I. 


3 l 

When in the diagnoses of genera given here other features than pedicellarue and spicules have 
onlv been mentioned exceptionally the opinion of course is not that these structures should be suffi¬ 
cient for definitive diagnoses. It has already been emphasized above, and 1 shall here emphasize once 
more that all features must be thoroughly examined in order to get the mutual relations of the forms 
established. That I have here only treated the pedicellarne more thoroughly is a consequence of the 
fact that neither my material nor my time has permitted me to treat the other features more parti¬ 
cularly. The system of the Cidarids cannot get its definitive formulation, until all features have been 
examined in a greater number of species (or best in all species). What is given here is a provisional 
classification, which can scarcely be correct throughout, but it has the great advantage of the earlier 
systems that it is possible to recognise the genera with certainty. Several things, moreover, indicate 
that the genera, at all events most of them, have here been correctly interpreted. The species referred 
to the same genus are upon the whole of similar appearance, so that the genera may in most cases 
be recognised by their habitus alone. Also the distribution seems to become more clear by the 
grouping given here. — Whether the genera may be grouped in larger divisions — subfamilies 
cannot be decided at present. In the structure of the pedicellarne there seems only to be a single 
feature that might possibly be of some importance for such a grouping, viz. whether the large globi- 
ferons pedicellarite have an end-tooth or not. Whether this feature is of so great importance, can 
only be decided, when the necessary thorough examinations have been made. 


i. Dorocidaris papillata (Leske). 

PI. V, Figs. 6, 7, S. PI. VIII, Figs, i, 3, 12. 14, 27. PL IX, Figs. 3, 5, 7, 13—* 5 . 2 °* 2 5 , 2 7 - PI- XI, Figs. 14, 26, 31. 

Main synonyms: Cidaris papillata Leske. 

hystrix Lamk. 

— borealis Dub & Kor. 

Dorocidaris abyssicola A. Ag. 

Non: Cidaris affinis Phil. 

Principal literature: Sv. Nilsson &. A. L. Holst: Collectanea Zoologire Scandinaviae. 1817. 
p. 11. — Diiben & Koren: Ofversigt af Skandinaviens Echinodermer. Kgl. \ etensk. Akad. Hand- 
lingar for ar 1844. Stockholm 1846. p. 255. T. IX. 25—30. — M. Sars: Bidrag til Kundskaben om 
Middelhavets Littoralfauna. 1857. p. 109. Oversigt af Norges Echinodermer. 1861. p. 93. — A. Agassiz: 
Revision of Echini. Part. II. p. 254. PI. I. etc. Challenger -Echinoidea (8). p. 38. Blake -Echinoidea (9). 
p. T2. - Wyv. Thomson: Echinoidea of Porcupine (395)- p- 7 22 - PI-E 1 X. 1 —13. — Gauthier: 
160. — R. Koehler: 217. p.113- — H. Prouho: 327. — R. Rathbun: '336. p. 611. C. Stewart 
379. — E. A. Merrill: 418. — W. K. Hoyle: Revised List of British Echinoidea. (202). p.404. F 
Jeffr. Bell: Catalogue of British Eclnnodernis. 1872. p. 139. 69. 

With regard to the great number of other works in which this species is noticed or moie 
particularly mentioned, reference may be made to Agassizes Revision of Echini, Bell s Catalogue, 
and Ludwig (256); there complete lists of synonyms are also given. 
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This species lias been so often mentioned and partly carefully described, that I do not think 
there is any reason to describe it here again; so I shall only make some observations with regard to 
a few separate features that have not before been described with sufficient exactness, viz. the arran¬ 
gement of the tubercles, the pedicellarice, the spicules, and the structure of the spines. 

The interambulacral area: Round eacli areole there are nearest to the edge about 15 small 
tubercles with distinct articular head, and outside of these a new circle of tubercles a little smaller 
and situated in the intervals between the inmost ones. Outside of these are found more or fewer small 
tubercles according to the size of the animal, decreasing in size inward towards the median line of 
the area and outward towards the adjoining ainbulacral area. The tubercles do not reach quite to the 
median line or to the pore area; a little naked space is left, and this — at all events in larger speci¬ 
mens — is furrowed by irregular transverse furrows crossing the median line from one plate to the 
other as also the line of separation between the ainbulacral and the interambulacral area; the latter 
correspond rather exactly to the lower end of each ainbulacral plate. The edges round the highly 
depressed areoles are high, the plates slope rather abruptly down towards the median line and out¬ 
ward towards the pore area (PI. VI. Fig. 7). 

The ainbulacral area (PI. VI. Fig. 8). Inside the pores a little tubercle is found on each plate; 
these tubercles form a fine, regular row down each side of the ainbulacral area, as is commonly the 
case in the Cidarids; the primary series it is here called. Inside of this series still a smaller tubercle 
is commonly found on each plate, just opposite to the outer one; nearest to the apical area and the 
peristome the inner tubercle is commonly found only on one side, alternately — but irregularly — to 
the right and the left, and sometimes there is all the way down only a single series of these secondary 
tubercles. In young specimens they are only found on the middle part of the area, and only a 
single series; sometimes the small spines of these tubercles in the median line of the area raise per¬ 
pendicularly; generally they lie over or between the bases of the primary ainbulacral spines. — It is, 
no doubt, for want of place that these secondary tubercles appear only in a single series in small 
individuals aud on the narrow actinal and abactinal end of the area in large individuals. It is espe¬ 
cially on the base of these spines that the peculiar, gland-like «ampulla (PI. VIII. Fig. 14) is found 
highly developed, which has been more nearly examined by Pro 11 ho (327. p. 56) and Hainan n (184. 
p. 28). It is also often much developed on the spines of the apical area. 

A transverse section of the large spines (the ^radioles ) (PI. XI, Figs. 14, 31) shows that in the 
intervals between the crests the outer layer runs out in short, branched thorns that coalesce and form 
a coarse reticulation. There is no reason to describe the form of the spines here anew. 

Although the pedicellarue of this species have been figured several times, I nevertheless think 
it necessary to figure and describe them anew. Perrier’s figures are neither good nor exact; the 
same may be said of the figures given by Agassiz (Revision of Kchini. PI. XXIV) and Koehler 
(217. PI. 7) neither of them give an exact representation of the finer structures that are of systematic 
importance. Stewart (379) 011 the other hand has given some excellent figures of the large globi- 
ferous pediccllarue, and Wyv. Thomson (395) gives rather good figures of the small globiferous pedi- 
cellaria: and of the tridentate ones. — I think it unnecessary to give a ftdl description of the pedi- 
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cellaring and therefore I only mention the features being of systematic importance; for the rest the 
reader is referred to the figures (PI. VIII. Fig. 27. PI. IX. Figs. 3, 5, 7, 13 15, 20, 25, 27). 

At the point of the large globiferons pedicellarbe (PI. IX, Fig. 3, 5) is found a distinct tooth sepa¬ 
rated from the opening 011 the inside of the blade by a distinct curve; seen from the inside it appears 
as a long narrow point before the upper edge of the opening. A canal is seen to run through this 
point, and open on the upper side of the tooth — this canal is the efferent duct from the poison- 
or mucous gland enclosed by the blade. The inner opening is large, lengthened, most frequently run¬ 
ning into a narrow point below. The edge round the opening is more or less thickened, with 
numerous small teeth and a few large ones placed irregularly. The outside of the blade is highly and 
irregularly perforated almost to the very point. The stalk of these and of the other pedicellarue con¬ 
sists of a highly irregular, complicated calcareous network, with no conspicuous free points (limb) at 
the transition between the thick and the thin part. The length of the head is about i m,n ; the length 
of the stalk is somewhat different, but generally it is very short, even shorter than the head. They 
are found especially on the apical area, but also in the interambulacral areas, mostly 011 the 
naked spaces. 

The small globiferons pedicellarue (PI. IX. Figs. 13—15, 20) are upon the whole constructed as 
the large ones; the tooth at the point is considerably smaller, may be very slightly developed. The 
inner opening is comparatively larger than in the large globiferons pedicellariae; the lower edge may 
also here be irregular. They are more long-stalked and upon the whole much more slender than the 
large ones. They are especially found among the small spines round the radioles and on the peri¬ 
stome, but may otherwise be scattered over the whole test. 

The tridentate pedicellariae (PI. IX. Figs. 7, 25, 27) are large and slender: the head is 1—2 ,nm 
long, the length of the stalk is very differing, but commonly it is considerably longer than the stalk 
of the large globiferous pedicellariae. The blades are narrow, straight, and join close together in their 
whole length, when shut, or are at all events only apart for a very little space below. The edge is 
somewhat thickened and highly dentate; at the transition between the base and the blade the edge 
is often very irregularly serrate. The blade is narrow and deep, filled by an irregular network, which 
is often, in the lower part of the blade, provided with fine teeth; in the outer part of the blade most 
frecpiently only cross-beams are found connecting the edges with each other. These pedicellariae are 
especially found in the middle of the ambulacral areas towards the mouth. In some individuals they 
seem to be cpiite wanting. 

The spicules of the tube feet (PI. XI. P A ig. 26), as is known from Perrier and W yv. I honison, 
are bow-shaped and rather highly thorny. They are situated in two series in the skin of the tube foot, 
so as to join each other along one side of the foot — not, however, in a definite line, the ends 
catching irregularlv in between each other. On the other side they are widely scattered; thus the tube- 
foot is closely mailed for 3/ 4 or 2 / 3 of its circumference, the other part is naked (PI. \ III. Pig. 1). lhe 
naked side seems always to be the oral one; in this side the tentacle-nerve is lying, as shown b\ 
Prouho (op. cit.). Otherwise he also gives a quite correct description of the way in which the* spi¬ 
cules are arranged in the tube-feet. — Down towards the base of the tube-foot the spicules become 
shorter and less thorny, and here they do not join on either side, and are thus arranged in two com- 
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pletely separated series. Towards the sucking disk they become larger and more thorny, at last 
highly complicate; the arcuate ground-form may, however, always be distinguished. They may here 
join on both sides, so that the foot is completely mailed. 

Together with Agassiz, Ludwig, Koehler, Bell, a. o. I think it unquestionable that the 
Mediterranean form C. hystrix Lamk. is identical with this species. The only definite character found 
by Philippi and Sars for distinguishing between this latter and D. papillata is the fact that in the 
latter there are 16—iS raised, dentate, longitudinal ridges on the spines, in C. hystrix only about 12. 
As, however, in the same individual, as well of the northern form as of the Mediterranean one, some 
spines may be found with 12—13 ridges, and others with 16—17 such, this character is useless. It 
may be possible that the spines in the Mediterranean form are somewhat longer and slenderer than 
in the northern form; the tridentatq pedicellaria seem also to be somewhat more dentate in the edge 
than those of the northern form. I think that it may at most be regarded as an only little marked 
variety of D. papillata. 

Dorocidaris abyssicoia Ag. has by Agassiz himself been referred to D. papillata as a synonym; 
whether it may possibly be kept as a separate species, or at least a variety I am not able to decide 
from my material (one specimen from U. S. Fish Comm., and one from Mus. Comp. Zook); it might, 

however, seem as if the small globifcrous pedicellarise might yield a character tending this way 

(PI. IX. Fig. 14). I11 ^Revision of Ecliiim p.256 Agassiz mentions a variety of Doroc.papillata with 

slender, highly dentate spines. Also Rath bun (op. cit. p. 611) mentions this variety. Our museum 
has received some specimens of this form from U. S. National Museum. A closer examination shows 
that it has nothing to do with D. papillata , it is Cidaris affinis , or a variety of this species. 

Dorocidaris papillata is spread over tlie northern Atlantic and the Mediterranean; for the 
present it cannot be said how far south it reaches, nor can it be decided to how great a depth it is 
found. As there lias proved to be a great uncertainty in the earlier determinations of Cidarids, and 
as especially a widely different species, even from a quite different genus, viz. Cidaris affinis , has gene¬ 
rally been confounded with D. papillata, all the statements in literature as to its occurrence are not to be 

relied on with certainty. Only so much may be said of its distribution in the Atlantic that it is found 
along the coasts of Norway on depths from 100—200 fathoms, at the Shetland Islands, but not farther 
south in the North Sea, south of Iceland ( Ingolf ), at the Atlantic coasts of Great Britain, and pre¬ 
sumably at the coasts over the whole of the North Atlantic, as well at the European side as at the 
American side (Florida). On the other hand it is not found in the territories of the North Atlantic 
where the bottom temperature is negative (the cold area ). In Bell’s Catalogue the depth is given 
to from 0- 874 fathoms. This is scarcely correct; it seems to be found on no smaller depth than 
30 40 fathoms. Wyv. Thomson (op. cit. p.725) states that he has some small specimens from 
ca. 1000 fathoms. D. papillata is 110 abyssal form, it seems mostly to be found at a depth of some 
hundreds of fathoms. Its having pelagic larva; of the typical Jdnfnts- form seems also to agree with 
the fact that it does not live on the very great depths. 

D.papillata has been taken by Ingolf on st. 1 (62° 30' N. Lat., 8 21'W. L., 142 fathoms; bottom 
temperature 7 8), 1 specimen, and st. 54 (63 08' N. Lat., i5 c 40' \V. L., 691 fathoms; bottom tempera¬ 
ture 4 n 2), 1 specimen. 
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The statements that it has been taken in the Red Sea (Russo 348), at the Canaries, the West 
Indies, St. Paul, La Plata, and even at the Philippines, it will be best for the present to leave out of 
consideration, until a renewed examination of the material from these localities lias been made. The 
statement that it is found at the Philippines, is made by Agassiz (Chall. Kch.); but lie has himself 
expressed a doubt as to the correctness of the determination and with good reason. 1 have in 
British Museum had occasion to examine the two specimens from the Philippines (Chall. sts. 204 and 
210), and have found the one from st. 204 to be a Cidaris sp., and that from st. 210 a Stcrcocidaris sp. 
(1 could not enter into a determination of the species.) The statement by Studer (386) that it has 
been taken at the Cape Verd Islands, must no doubt apply to Cidaris affinis\ he remarks that the 
small spines were of a scarlet colour, which agrees with C. affinis , but not with D. pa pillata. I am 
also fortunate enough to be able to correct the statement by Russo that it is found in the Red Sea, 
as Prof. Monticelli has sent me the specimens for examination - they are Cidaris haculosa . 

2. Cidaris affinis Phil. 

PL I. Fig. 1. PI. VI. Figs. 9—10. PI. VIII. Fig. 2. PL IX, Figs. 1, S 9, 11 12, 17 19, 21—24. PI. XI. Figs. 1, 22. 

Synonym : Cidaris Stokesii L. Ag. &. Desor. 

Dorocidaris ncapolitana ? Ramsay 331. 

A. Philippi: Beschreibiuig einiger neuen Echinodermen nebst kritischen Benierkungen fiber 
einige weniger bekannte Arten. Arch. f. Naturgesch. 1845. b P- 35 1 - L. Agassiz & K. Desor: Cata¬ 
logue raisonne des families, des genres et des especes de la Classe des Echinodermes. Ann. Sc. liatu- 
relles. 3 Ser. VI—VIII. 1846—47. — M.Sars: Middelhavets Littoral-Fauna, p. 110. Wyv. Thom¬ 
son: Echinoids of Porcupine (395). p.726. PI. LX. 

Es ist mir unbegreiflich, dass man nicht schon lang.st die C. affinis von der C hystrix unter- 
schieden hat, da sie sich auf den ersten Blick durch dunkler rotlier Farbung und kiirzere, spitzere und 
rauhere Stacheln auszeichnet und bei Neapel gar nicht so selir selten ist , says Philippi (op. cit. 
p.352). It is still more inconceivable that later authors (Agassiz, Ludwig, Bell, a. o.) have reunited 
the two species. Wyv. Thomson himself is somewhat in doubt whether C. affinis is really speci¬ 
fically different from Doroc. papillata . By a thorough examination it is seen that they are not only 
two well separated species, but that they even belong to two different genera. 6 . affinis is to be 
referred to the genus Cidaris s. str., its nearest relations being C. Rcmi Doderl., mctularia Laink. 
Thouarsii Val. etc. — Although the northern boundary of this species is scarcely found so far north 
that it occurs in the territory the Echinid-fauna of which is treated in the present work, 1 nevertheless 
think it necessary to give a careful description of it, partly to prove my assertion that it has nothing 
to do with Doroc . papillata , but especially to prevent the two species being intermingled in future, as 
they have been so long, to the great injury of the study of the geographical distribution of these 
species. In the description those features are especially emphasized, in which it differs from D. 
papillata . 

In the form of the test, the breadth of the ainbulacral and the interambulacral areas, the 
number of ainbulacral plates for each interambulacral plate (10—12), there is scarcely an}’ difference of 
importance between this species and D. papillata. The interambulacral plates (PI. \ h big. 10) are here 
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more closely covered with tubercles; there are ca. 15 on the edge of each areole, and outside of these 
there is a circle of tubercles opposite to the intervals of those of the first circle. Outside of these 
again several tubercles are found, more or less circularly arranged, so that the whole plate is covered, 
with the exception of a quite narrow stripe at the median line, — and on the lower part of the test 

it is also covered by the tubercles. No furrows in the edge of the plates. In the depth of the 

areoles there seems to be no distinct difference between the two forms. 

The ambulacral area is more peculiar (PI. VI. Fig. 9); the secondary tubercles lie here in the 
lower edge of the plate, so that they are situated opposite to the intervals between the primary ones 
(in D. papillata they, as described above, are placed in the middle of the ambulacral plates, opposite 
to the primary tubercles). The whole form of the ambulacral plates is consequently somewhat dif¬ 
ferent from that of I). papillata . Only on the very uppermost and lowermost plates of the area the 

secondary tubercles are wanting; in the middle part of the area inside the secondary series some 
tubercles are found still a little smaller (the secondary tubercles are somewhat smaller than the primary 
ones), placed opposite to the intervals between the secondary tubercles, and consequently opposite to 
the primary ones, not, however, very regularly. — The pore area is a little more than half the breadth 
of the interjacent space, comparatively a little broader than in /A papillata , scarcely, however, of any 
great importance. 

The spines 1 — 1 1 j 2 time the diameter of the test (in J). papillata ca. 2— 2 l j 2 times); they are 
evenly tapering, and end bluntly. About iS longitudinal series of coarse serrations. Between these 
longitudinal series fine, slightly branched thorns are found, which do not coalesce and form a reticu¬ 
lation as in I), papillata (transverse section PI. XI, Fig. 1). The radioles round the mouth are short, 
blunt, somewhat flat, without any dents in the edge, what they commonly have in I). papilla/a. As 
in this latter an «ampulla is found at the base of the small spines, especially well developed at those 
of the apical area. There seems to be no difference of any importance in the form of the small spines 
of the two species. 

The pedicellarire arc of the structure characteristic of the genus Cidaris. The large globiferous 
pedicellarue (PI. IX. Figs. 9, 22, 24): the mouth is situated quite at the top of the blade which is round 
and somewhat bent inward; it is surrounded by a limb that is a little bent outward and provided with 
rather large teeth the number and size of which is rather irregular. The upper end of the mouth lias 
no limb nor any teeth; no end-tooth. The edge of the blade towards the point irregularly dentate. — 
At the transition between the broad and the narrow part of the stalk a limb is found of freely pro¬ 
jecting, short calcareous ridges, prolongations of the rind-layer of the thick part of the stalk (PI. IX. 
Fig. 12). This limb is most developed on the large globiferous pedicellarue, but may also be rather 
distinct on the small pedicellarue and the tridentate ones. The whole stalk is far more regularly 
constructed than in /). papillata'. here the outer layer consists of smooth longitudinal ridges with small 
knob-like swellings, in I). papillata it is an extremely irregular, more or less spinous reticulation. — 
Size: the head ca. c>7 mm , the stalk ca. 2 mm , but especially the latter is rather varying. 

The small globiferous pedicellarke arc of a quite different structure (PI. IX. Figs. S, ir); they 
have a distinct end-tooth, and the mouth is large and situated a little below the point. The back-side 
of the blade is almost without the common holes in the lime, only the basal part is perforated as 
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usual. — The tridentate pedicellarue are a good deal smaller, but more long-stalked than in /A papil- 
lata\ the head ca. o*5 mm , the stalk ca. i mm or a little more (PI. IX. Figs, i, 18, 19, 21, 23). The blade is 
somewhat slenderer, and when the pedicellaria is shut there is a wide open space between the blades 
below; they join only in the point scarcely the outer half of the blade and this part of the 

blade is then obliquely cut off, while in D . papillata the whole edge of the blade forms a chiefly 
straight line. For the rest the construction of the blade is far more simple and less complicate 
than in D. papillata ; the edge is finely indented, and only a few smooth beams cross the cavity of 
the blade. 

It is a curious fact that tridentate pedicellarue seem to be wanting in all the (6) specimens of 
C. affnis from the Mediterranean. On the other hand they are found in large numbers, not only in 
the ambulacral areas, but all over the test, in 5 specimens from 33 20' N. Fat. 77 5'\V. L. 90 fathoms 
(near Florida), which our museum has received from U. S. Fish Commission (Smiths. Inst) under the 
name of Dorocidaris papillata , var. In return the large globiferous pedicellarue are extremely few in 
these specimens. Otherwise there seems to be no other difference of importance between these speci¬ 
mens and those from the Mediterranean. To be sure the spines (PI. VIII, Fig. 2) are comparatively a 
little longer in the specimens from Florida, but as these are only half so large as the specimens from 
the Mediterranean, it may be taken to be a difference of age. To judge from the material in hand 
I must, at all events, regard them as being the same species, while I do not venture to decide, 
whether a distinction may be made between a Mediterranean variety and an Atlantic one. 

The spicules of the tube-feet are arranged as in ZA papillata. The)' are upon the whole a little 
more spinulous than in this latter, but the difference is extremely slight (PI. XI. Fig. 22). 

The diameter of the test of the largest specimen 38 mm , the longest spine 54 mm . The colour of 

this species, as has been observed by all the authors that have taken it to be a separate species, is 
lively red; the spines are brownish, with darker and lighter bands. The colour keeps rather well in 
spirit, sometimes excellently, as in the specimen figured on PI. I. P'ig. 1. As color forms such an 
unimportant feature in the specific characters of Echini, much stress cannot be laid upon this point , 
says Agassiz. ( Revision p.255.) Here, no doubt, it is of some importance, as upon the whole the 
colour may be an excellent guide for distinguishing the species, for instance of Echinus . 

Among the other Cidaris -species C. Rcini Doderl. seems to be the nearest relation of C. affims\ 

they have both of them slender spines and a little limb on the stalk of the pedicellarire. There seems 

to be no important difference in the form of the pedicellarue in the genus Cidans\ it will scarcely be 
possible to distinguish the species with certainty by means of the pedicellarire, but there seems also 
to be characters enough to be got from other features. The spines especially show a rather great 
richness in forms in this genus. 

Accordingly Cidaris affinis will have to be added to the not few Echinids, found both in the 
Mediterranean and at the eastern coast of America. As to its distribution in other places only little 
can be said, as it has been intermingled with D. papillata . Xo doubt it will be found at the Atlantic 
coast of Southern Europe, and, as has been observed above, Studer’s statement (386) of I). papillata 
being found at the Cape Yerd Islands must surely apply to C\ affinis. That it will also be found at 
the Azores, may be said with some certainty. It seems to be a more littoral form than 1 ). papillata ; 
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Sars has it from 50—100 fathoms; the specimens taken by Dr. H. I. Hansen at Syracuse are from 
20—30 fathoms. The form mentioned from Florida is stated by Ratlibn 11 (336 p. 6n) to be from 
25- 426 fathoms. 

3. Stereocidaris ingolfiana n. sp. 

PI. VI. Figs. i—5, 11. PI. VIII. Figs. 4, 10, 11, 16, 19—21, 23, 26, 2S, 30, 36. PI. XI. Figs. 12, 16, 17, 23, 2S, 30, 32, 33. 




PI. XVI. Fig. 

I. 


Diameter 

Height 

Diam. of the peristome 

Diam. of the apical area 

Longest spines 

35 mm - 

27 mm. 

14 mm. 

15 mm. 


32 - 

29 - 

12 — 

x 3 - 

65 nun. 

28 — 

T 7 - 

10-5- 

10-5- 

48 

27 - 

20 — 

10 — 

*3 — 

62 — 

25 

18 - 

9 

12-5- 

47 

24 - 

r 7‘5 _ 

9 - 

*3 - 

5 ° - 

16 — 

10 — 

6 ' 5 - 

8 — 

50 

9 — 

6'5 — 

4 - 

5 — 

26 — 


As will be seen from the given measures the height of the test is rather varying. Nevertheless 
the form is upon the whole very characteristic (PI. VI. Fig. 3). It is broader above than below; the 
upper side is generally very flat, and there is, about the middle of the first fully developed interambu- 
lacral plate, a rather steep bending from the upper side to the almost perpendicular, below slightly 
inward bent sides. Below at the edge of the peristome a rather abrupt bending is likewise found; the 
two lowermost iuteranibulacral plates are situated almost horizontally. 

The iuteranibulacral areas are 3 I / 2 —4 times as broad as the ambulacral areas; they consist of 
5—7 plates. The areolcs are dee]), the edge round them raised, with a single circle of 15—16 more 
conspicuous tubercles; in large specimens these are more indistinct. The other part of the plates is 
closely set with very small tubercles, which are in the larger specimens rather distinctly arranged in 
irregular transverse rows; in smaller specimens this arrangement is not distinct. Even at the median 
line where the plates join, a narrow naked stripe is scarcely seen, in the largest specimen not at all. 
The plates sink somewhat down towards the median line and outward towards the pore area. FXen 
the lowermost areoles are separated by a rather broad space with distinct tubercles (PI. XVI. Fig. 1). 

The ambulacral areas: There are 10—r2 ambulacral plates for each iuteranibulacral plate. 
The pore area is half so broad as the middle part of the ambulacral area. The pores are only sepa¬ 
rated by a narrow partition-wall; the outer pore is a little smaller. (In /A papillata and C. affitiis the 
pores are of ecpial size; in the latter there is a rather broad partition-wall between them) 1 ). The pri¬ 
mary scries of tubercles is only little conspicuous; besides the primary tubercle about 3—5 small 
tubercles are found on each ambulacral plate, so that there is no trace of naked intervals; the whole 
area between the series of pores therefore appears as a densely grauulous stripe in which the bound¬ 
aries between the separate plates arc only seen with difficulty (PI. Yl. Fig. 11). 

The plates of the peristome are set with numerous small tubercles, but only on the free edge. 

The apical area (PI. VI. Fig. 4) is, as the other part of the test, closely set with small tubercles. 
The genital openings are rather large, the ocular plates are widely separated from the pcriproct, 
which is covered bv smaller plates rather regularly arranged. 

*) The figures (FI. VI. Figs. S, 9, 11) do not show this feature clearly. 
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In a quite young specimen, of a diameter of 7 ,nni , with only 4 5 intcrainbulacral plates, as yet 

almost 110 small tubercles (and spines) are found, excepting the primary series in the ambulacral areas, 
and the circle round the areoles (which are not yet deepened). Nevertheless no naked spots are seen 
on the test — there is no space for more tubercles. The apical area is closely set with small 
tubercles. There are as yet only 5 plates in the periproct, in the corners between the genital plates 
(which have not yet any genital opening). Round the anal opening there is a circle of small 
tubercles. 

The spines are highly characteristic (PI. VI. Figs. 1—2. PI. VIII. Fig. 10). Most frequently they 
have a wing-shaped crest on the side turned upwards; sometimes 2—3 crests are found, sometimes 
none at all. Specimens are found, in which almost all the large spines are provided with wings, and 
other specimens, in which only a few spines or none at all have such crests. The more developed 
the crest is, the more compressed is the spine, to the very point. Where the crest is wanting, the 
spines are almost round and rather evenly tapering. There is a somewhat different number'(to 16) of 
projecting longitudinal ridges with rather distinct thorns or dents. In young individuals (and spines) 
these ridges are more conspicuous, and they are here almost similarly developed, the thorns only a 
little more conspicuous in one of the ridges. Then the thorns of this ridge increase inordinately in 
size, and coalesce more and more from the base outward -- and thus the crest is formed (PI. XI. 
Figs. 17, 30, 32). Moreover the whole spine, the ridges (especially the crest), and the intervals are 
closely covered with delicate, obliquely situated hairs , the points of which are directed upward or 
outward (on the thorns). In dried specimens the spines are somewhat shaggy, and have a whitish tint 
from the air that is found between the hairs as in the hairy coat of a plant In old spines this tint 
is not distinctly seen, but in young spines it may be very beautiful. In transverse sections of the 
spines (PI. XI. Fig. 33) these hairs are seen to form a thick, complicated network on the outside of the 
outer layer of the spines. — The large spines are almost always turned directly to the side, so that 
the animal gets a peculiar flat appearance recalling a wheel (PI. VI. Fygs. 1—2). The spines round the 
mouth are flat, and have most frequently distinct, sharp dents in the edge. 

The secondary spines are exceedingly numerous, and give the animal an almost shaggy appear¬ 
ance. Round the radioles a single circle of larger flat spines, of a length of 2 1 2 3 ,nm > of the common 

form is found. In the primary series in the ambulacral areas the spines are somewhat narrower and 
only about half the length of those round the radioles, scarcely 2 mm , the other small spines are still 
much smaller, ca. l j 2 —i mm . They are not distinctly compressed, and are not strongly pressed against 
the test, as is otherwise generally the case in the Cidarids. The spines round the radioles and those 
of the outer series of the ambulacral areas are often a little bent at the point and hollowed on the 
upper surface (PI. VIII. Fig. 19), which is especially the case with the ambulacral spines nearest to the 
peristome. The spines of the peristome are generally somewhat widened at the point, and have, as it 
were, an indication of bisection, a thinner stripe being found downward from the middle of the point 
(PI. VIII. Fig. 20). There is no ampulla at the base of the spines, at most a slight indication of 
such a one. 

The pedicellarice: The large globiferous pedicellarice (PI. VIII. Figs, ir, 16, 29) recall very much 
those of D. papillata , but by a closer examination they show no slight difference. There is no 


40 


ECHINOIDEA. I. 


unpaired tootli at the point. The month is large, broad below, more narrow above; it reaches to the 
very point. The edge is set with small teeth, the upper one on each side somewhat more distinct, 
sometimes much larger than the others (PI. VIIJ. Fig. 26). These two uppermost teeth may be bent 
towards each other and coalesced towards the point, so that a little opening appears on the upper 
side of this apparently unpaired end-tooth, and when this is the case the resemblance to the pedicel- 
lariae of D. papillata is considerable; but here, however, is never found the rather long, closed part 
below the end-tooth, which is found in D. papillata. The lower limit of the mouth generally forms a 
fine, regular curve. In a couple of specimens the point of the large globiferous pedicellarice showed a 
deviating, but very irregular construction, which was much more like that in D. papillata. As these 
individuals otherwise agree exactly with the others, this deviation must be taken to be abnormal. It 
is a very conspicuous peculiarity in the large globiferous pedicellarire of this species that the back¬ 
side is quite clear without holes all over the outer part of the blade; in D. papillata the back-side is 
highly perforated and of a very complicate construction to the very mouth. - Length of the head 
ca. i mm , the stalk often a little shorter. The structure of the stalk as in D. papillata. 

The small globiferous pedicellarue are upon the whole of the same construction as the large 
ones (PI. VIII. Figs. 28, 30, 36); the uppermost pair of teeth may also here be coalesced at the points 
(PI. VIII. Fig. 23). I have not been able to find tridentate pedicellarire in any of the specimens in hand. 

The spicules of the tube-feet (PI. XI. Fig. 28) are very characteristic, and yield an excellent 
mark by which this species may be distinguished from the other Atlantic Cidarids. They are small 
fenestrated plates placed in two separated longitudinal series; they do not join on either side, such as 
is the case in D. papillata and Cidaris afjiiiis . They are most developed on the tube feet below at 
the peristome, in the upper ones they are more simple and more like the common Cidarid-spicules. 
I11 quite small individuals they are often only much branched, not yet perforated plates. Upon the 
whole they arc comparatively smaller than in D. papillata ; they are slightly arched corresponding to 
the form of the foot, and are as usual situated transversely on the longitudinal axis of the foot. 

In the intestine, the genital organs, and the organs of Stewart numerous spicules are found; 
those of the intestine have three rays, the others are larger, irregular plates (PL XI. Figs. 12, r6, 23). 
The dental apparatus shows no marked peculiarities. The auricles are rather high and narrow; on 
the ambnlacral areas small and fine processes are found. (I11 D. papillata and C. afjinis are likewise 
found rather well developed ambnlacral processes. (Comp. Duncan 129). (PI. VI. Figs. 5—6.) 

In some of the specimens the lower part of the spines is slightly reddish; otherwise this species 
appears to have no marked colour. The preserved specimens are brownish. 
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One more locality may be added for this species, viz. Albatross 1885, st. 2415, near Florida 
(30 44'N. Fat., 79 0 26'W. F., 440 fathoms) as, according to what has been mentioned above, a specimen 
received from U. S. National Museum under the name of Porocidaris Sharrcri has proved to be iden¬ 
tical with the species described here. J suppose that it has oftener been confounded with other 
Cidarids. At present, however, it is only known with certainty from the stations enumerated here: on 
the ridge south of Iceland, between Iceland and Greenland towards the ridge here separating the 
Atlantic from the Polar basin, and at Florida. The depth is 170 633 fathoms; accordingly it seems 
to be no genuine deep-sea form either. 

Recent species of the genus Stcrcocidaris have first been described from Japan by Doderlein 
(Die japanischen Seeigel. 116); a species of the same genus, St.indica Ddderl. (118) has later been taken 
by Valdivia- in the Indian Ocean in many places and in many varieties, of which a couple, to judge 
from the preliminary description, seem to be so very like St. ingolfiana , that it will be difficult to 
distinguish between them; but Prof. Doderlein, to whom I have sent a specimen oi St. ingolfiana for 
examination, has informed me that he thinks the two species to be good ones. With the species 
described here the occurrence of the genus also in the Atlantic is proved; this genus thus appears to 
be cosmopolitan. 


4. Porocidaris purpurata Wyv. Thomson. 

PL VI. Fig. 12. ri. VIII. Fig. 22. PI. X. Figs. 1 2, 5. PI. XI. Figs. 3, 21. 

Synonym: Porocidaris gracilis Sladen. 

Wyv. Thomson: Echinoidea of Porcupine (395) p. 728. PI. FIX. & LXI. 14 15. Bell: 

Catalogue (73) p.141. Hoyle: 202. p.405. — Sladen: 367. 

With regard to this easily distinguished species I have only little to add to the excellent 
description by Wyv. Thomson. 

The auibulacral areas: Inside the outer, primary series of tubercles a somewhat smaller 
tubercle is found in the lower corner of each plate, and moreover a quite small tubercle below the 

primary one, which accordingly does not fill up the whole breadth of the plate. There is, however, 

some irregularity; one or the other of the small tubercles are not rarely wanting, sometimes both of 
them. Also the pores are different from those of the other Cidarids mentioned here, as will be seen 
by a comparison of the figures (PI. VI. Figs. 8- 9, rr —12). 

The spicules are arranged in the tube feet as in D. papillala; the two series, however, do not 

always join closely, naked spaces are often seen between them, in winch only a few spicules are 

joining. They are somewhat complicated, the thorns on the outer side coalescing and forming a more 
or less distinct net of meshes (PI. XI. Fig. 21). 

Of the very characteristic two-valved pedicellariae Wyv. Thomson (op. cit. p. 729) says: I heir 
structure is in every way the same as that of the ordinary three-valved pedieellarue, except in the 
number of the valves. Ail the usual chambers and ridges are developed, and the different muscles 
are very evident through the transparent walls\ In this statement I do not agree with Wyv. 
Thomson. These pedieellarue are highly different in structure from common tridentate pedicellariay 
with which they must most nearly be compared (PI. X. Fig. 1, 2, 5). They have no apophysis; the whole 
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basal part is an undivided cavity in accordance with the fact that muscles are only running in one 
direction between the two valves. (In the common three-valved pedicellarire muscles, as is well known, 
run in two diverging directions from each valve, and the apophysis may be taken to serve chiefly for 
the attaching of these muscles). The structure of the stalk is as in D. papillata , Other kinds of pedi- 
cellarire do not appear to be found in this species (genus). 

The spines have no hair -covering on the outer layer, as was the case in the three preceding- 
species; but the outer layer itself is beautifully and regularly striped longitudinally, and is in trans¬ 
verse sections seen to be divided into areas, one area for eacli raised ridge. The more conspicuous 
ridges are formed by two parts of equal height, joined almost to the point (PI. XI. Fig. 3). 

«In golf , st. 73 (62° 58'N. Fat. 23°28'W. L. 486 fathoms. Bottom temperature 5 0 1). 3 specimens. 

Hitherto the species was only known from the Faroe Channel, from 530—542 fathoms. 

The smallest of the specimens in hand (diam. io mm , height 7 mm , longest spine 27 mm ) agrees 
exactly with the description of Porocidaris gracilis Sladen (op. cit.). The form is the same; the radioles 
are not separated, only one tubercle on each ambulacral plate, 110 openings in the genital plates — as 
in P. gracilis] only the colour is more light (bleached) than in SladeiPs specimen. There can be no 
doubt, however, that it is a young P. purpurata^ and P. gracilis Sladen must then, as supposed by 
Bell (op. cit. p. 142) be taken to be synonymous with P. purpurata . 

It is especially by the spines that the young P\ purpurata differs from the grown one. In 
Sladen's specimen they were <• finely striated longitudinally, the ridges being very slightly prominent 
and marked with very faint and indistinct serrations>. I11 the specimen in hand, which is a smaller 

one, the spines are very different between themselves, some are provided with rather highly serrate 
longitudinal ribs, others are densely covered with coarse thorns, without any trace of longitudinal ribs; 
a couple are only faintly serrated, and a single one of the uppermost ones is completely smooth, quite 
as in the grown P. purpurata. Also in the grown one the lower radioles are rather distinctly serrated, 
while the upper ones, with the exception of a few coarse thorns, only are finely striated longitudi¬ 
nally. The radioles round the mouth arc serrated as in the grown one, only, however, with 1—2 teeth 
on either side. 

Sladenks specimen was taken S. \\\ of Ireland 011 51 0 i f X. Hat., ii°5o' W. H., 750 fathoms. 


Table of the Cidarids occurring in the northern Atlantic and the Mediterranean. 

1. Pedicellarke 2-valved; the spines with highly developed neck .... Porocidaris purpurata \Y. Th. 

3-valved; the spines with short neck. 2. 

2. The globiferons pedicellarke, as well the large as the small ones, 

with an unpaired tooth at the point of the blade; the mouth does 
not reach to the point of the blade, and is most frequently irre¬ 
gularly limited below. The spicules formed as spinous arcs. Porocidaris papillata (Heskc). 

The large globiferons pedicel lari re withouth end-tooth; the 
mouth readies to the point of the blade, and is regularly limited 
below. (Sometimes an unpaired end-tooth may apparently be 
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found on the large pedicel la rice; when this is the case, the spi¬ 
cules (fenestrated plates) will show that it is no Dorocidaris ). 3. 

3. The large globiferous pedicellarice with large mouth; the blade not 
prolonged. The stalk has no limb of projecting calcareous ridges. 

The small pedicellarice without end-tooth. The spicules fenestrated 

plates. Slcrrocidaris ingoljiami Mrtsn. 

The large globiferous pedicellarice with a little mouth at the 
end of the somewhat prolonged blade. The stalk with a limb of 
projecting calcareous ridges. The small globiferous pedicellarice 

with end-tooth. The spicules spinous arcs. Lidaris a/Jin is Phil. 


Fam. Echinothuridae. 

The classification of the Echinothurids is distinguished by a pleasing simplicity; only three 
recent genera are known, Phormosonia , Asthnwsoma and Sprrosoma , and, what is still more pleasing, 
there are only two synonyms of these names, viz. Calvcria W. Th., and Cyanosonm Sarasin. To the 
genus Phoruiosoma 10 species have been referred, to Asthrtiosoma 11, and to Sprrosoma 2 species, most 
of which species have been described by A. Agassiz, the rest by Wyv. Thomson, Koehler, Doder- 
lein, and Yoshiwara, all during the last three decades. Here, then, we seem to have a division of 
Echinids where the classification is in the best possible order. — The joy, unfortunately! does not last 
longer than until the moment when one has to determine Echinothurids oneself. Then one will soon 
reecho the complaint of Sarasin: Wir wissen niclit, warum e.s A. Agassiz seinen Kesern so selir 
saner gemacht hat sicli in seinen Challenger Echiniden zurecht zu finden. Um einen Echinothuriden 
daraus zu bestinnnen ist es notig die bei den einzelnen Arten gemachteu Angaben sorgfaltig zu ana- 
lysieren, nnter Rtibriken zu ordnen uiid dann die Bestimmung zu versuchen (352. p. 96). \Ye might, 
however, let that pass, if all the difficulties were to be superseded in this way; but this, unfortunately, 
is not the case, as it will soon appear that the two large genera, Phormosoma and Asthmosoma , are 
in reality not to be distinguished from each other with certainty. 

The chief difference between these genera is stated to be the fact that in Phormosoma the 
plates overlap each other in the whole length of the edge, while in ^ Isfhnwsoma the plates are 
narrower in the middle, so that naked interspaces are left only covered by the skin; only the broader 
ends of the plates overlap each other in the way peculiar for the Echinothurids. Now there is, 
however, the drawback by this statement that the arrangement of the plates is generally only to be 
seen in dried specimens. But the Echinothurids are only very little adapted for preservation in dried 
state, and if the material in hand be slight, one does not like to destroy it for the sake of determina¬ 
tion. And even if the material is copious enough, so that it is possible to examine the plates exactly, 
we are by no means sure to arrive at a result. Bell (72) has shown that there is a considerable varia¬ 
tion as to the size of the uncalcified membranous space between the plates: this may be quite conspi¬ 
cuous or calcification may have gone so far, that it is difficult to detect the membranous interspace. 

6 * 
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From the specimens before me I am compelled to conclude, that the amount of calcification of the 
plates is a point in which individuals living together may differ among themselves . 

As another important difference between the two genera Wvv. Thomson (395) emphasizes 
the fact that in Phormosoma the actiual side is very different from the abactiual side, while in Calvcria 
(which is, according to Agassiz, synonymous with Ast he nosoma) both sides are rather equal. This 
character was excellent, as long as only the species described by Wyv. Thomson were known; but 
it could not hold good with regard to the large number of new species brought to light by the 
Challenger -Expedition. Agassiz has also several times declared, although only in an indirect way, 
that the two genera cannot in reality be kept distinct. In the * Challenger Echinids (p. 87) he says 
of young specimens of Asthcnosoma pcllucidum that they show «how close is the relationship between 
the genera Phormosoma and Asthcnosoma in spite of the apparently great structural differences existing 
between the adult of such species as Asthcnosoma Grubci and Phormosoma luculcntum . It is mainly 
from the comparatively larger number of coronal plates in the former genus, that the young of the 
two genera can be satisfactorily distinguished, the other characteristic features, the lapping of the 
plates appearing only in larger specimens . Of Phormosoma panamense Agassiz says (13. p. 77) that 
it has *011 the actiual side the characters of Phormosoma most decidedly developed, while on the abac- 
tinal side the great elongation of the ambulacral plates and the arrangement of the coronal plates 
resemble the structural features of Asthcnosoma . 

Thus we have no fully reliable characters for the two mentioned genera. We have then to 
choose between two alternatives: to make the whole one genus, or to search for better characters. 
The first alternative is only a confession of incompetency; we must try the second. — It is beforehand 
probable that good characters must be found, as these animals show so rich a variety of interesting 
structures. The examinations have also in ample measure borne out the anticipations of finding good 
characters. The arrangement of the tube feet, the structure of the spines, the spicules, 
and above all the pedicel 1 arire, yield most excellent characters, as well with regard 
to genera as to species. The old genera Phormosoma and Asthcnosoma prove to be 
highly heterogeneous; several new genera will have to be established. 

Besides the rich material of the Ingolf -Expedition, and what was previously found in our 
museum, I have examined the type specimens of all the new species from Challenger described by 
Agassiz, to which species Prof. Bell most liberally granted me admission during my stay at British 
Museum. Further Prof. Pfeffer has kindly sent me a couple of specimens of Asthcnosoma varinm 
(Irube for examination. Accordingly my examinations rest on a very broad base; with the exception 
of Phormosoma hispidnm , panamense , Asthcnosoma longispinnm , Zijamai, and Sperosoma biscriatum , I 
have examined all known species, and of almost all of them the type specimens. 

As already mentioned, it is the spines, the pedicellarue, the tube feet, and the spicules, which 
bear the principal part in the new classification of the Rchiiiothurids that is the result of these 
researches. Of course also the structure of the test is always of importance; but the all-predominant 
importance that has hitherto been attached to the form and mutual relation of the plates, will have 
to be very much reduced. In most Echinothnrids the primary spines on the actiual side are provided 
with a peculiar, hoof-shaped terminal cap, of a structure different from that of the other part of the 
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spine; it is very large and conspicuous in some species, as Ph. hoplacantha, Spcrosoma Grimahiii a. o., 
small in Asthenosoma Gritbn, hystrix a. o. These spines are always (?) more or less curved — In a group 
of species: Phormosoma placenta, bursarinm, and rigidum (a. o.?) the primarv spines of the actinal side 
are surrounded by a bag of skin, and their points are swollen in a club-shaped way. In Asthcnosoma 
Grubei, varium, hctcractis, and wrens the spines on the abactinal side, primary and secondary ones, are 
inclosed by a thick cutaneous sheath which is constricted one or several times; also in other Echino¬ 
thurids, for instance A. hystrix , small bags of skin are seen at the point of the small spines. These 
spines are distinctly distinguished from the mentioned skin-covered spines in Ph. placenta , bursarinm , 
and rigidum by being constructed as usual - simple perforated tubes with a long, fine point, while 
in Ph. placenta etc. they are swollen at the point, and filled by an irregular calcareous net of meshes. 

The tube feet may be arranged in an almost straight line on the actinal side, as in Ph. pla¬ 
centa , or they may be trigeminous, about as in an Echinus, as for instance in si. hystrix, or they may 
be arranged in three widely separated series, as in Sperosoma. In some there is no trace of a sucking 
disk on the tube feet of the actinal side, in others there is a well-developed disk; on the abactinal side 
a sucking disk is never found. The spicules are almost always rather large, irregular, fenestrated 
plates situated more or less distinctly in 3—4 longitudinal series. In A. varium, Grubei, hctcractis , 
and urens they are very slightly developed, only small, branched calcareous pieces, rarely with a hole. 
— The sphceridice, which follow the tube feet quite up on the abactinal side, show no differences so 
great that they can be of any systematic importance. The pedicellarice, on the other hand, are of the 
greatest importance with regard to the classification. 

No less than 5 different kinds of pedicellarice are found in the Kchinothurids, viz. the four 
kinds known from the Echiuids, and further the very beautiful form, described by Wyv. Thomson 
in A. fenestratum, the t et rad ac ty 1 o 11 s pedicellariae. Only the tridentate and the triphyllous pedicel¬ 
lariae are found in all Echinothurids, each of the other kinds are only found in a single genus. The 
tetradactylous pedicellariae have been so excellently described and figured by Wyv. Thomson, that 
I need not add anything. Globiferous pedicellarice were hitherto unknown in the Echinothurids; I 
have found them in A. pellucidum (in one of the type specimens from Chalk st. 192; the other speci¬ 
mens I have not seen). They are highly primitive; the skeleton consists of three simple rods, a little 
widened below. No muscles seem to pass between them, which corresponds very well with the fact 
that the three glandular bags are quite inclosed by a common skin; the pedicellaria cannot be opened 
as other pedicellarice. The valves have only half the length of the head, and they arc placed between 
the glandular bags (PI. XIII. P A ig. 24). There can scarcely be any doubt that this interesting form of 
pedicellarice is to be interpreted as a very primitive globiferous pedicellaria. 

Neither were ophicephalous pedicellariae hitherto known in the Echinothurids. The form of 
pedicellarice figured and described by Wyv. Thomson as ophicephalous pedicellarice, is indisputably 
the triphyllous pedicellarice, very similar to the triphyllous pedicellarice of the Echiuids, only some¬ 
what larger. Genuine ophicephalous pedicellarice I have only found in the new form Tromikosoma 
Koehleri, described here. They are very characteristic, the blade is highly constricted just above the 
basal part, and abruptly widened above (PI. XIV. Figs. 19, 23, 25). The somewhat contorted arc on the 
lower side of each valve, so characteristic of the ophicephalous pedicellarice, is here typically developed, 
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so that there can be no doubt that it is a genuine opliicephalous pedicellaria. It is a highly curious 
fact that each of these three kinds of pedicellarue, two of which show a very perfect development, are 
only found in a single genus, while none of the other Echinothurids seem to have a corresponding 
form of pedicellaria. 

The tridentate pedicellaria are very richly developed in the Echinothurids. Most frequently 
their form is simple; the valves are leaf-shaped, and the blade is more or less filled by a net of meshes 
which may be very spinous. In another common form the edges of the blade are involuted, so that 
only the point of the blade is somewhat widened; in this form the blade is commonly strongly bent, 
so that the valves are widely separated, and only join with their points when the pedicellaria is closed. 
Both these forms may be found in the same species; and in a group of species, A. vanum and the 
species most nearly allied to it, even three different kinds of tridentate pedicellaria are found, viz. 
besides the two mentioned forms a short, broad one with coarsely serrate edge (PI. VIII, Figs. 4, 27). 
A peculiar short and broad form is found in Ph. luculcntum\ it recalls to some degree an opliice- 
phalous pedicellaria, but as it has no indication of an arc, there can scarcely be any question of inter¬ 
preting it as any thing else than a form of the tridentate pedicellaria^. The tridentate pedicellaria 
may be very large, especially those with involuted edge; these have commonly a very short neck. 

The triphyllous pedicellaria (PI. XII, PI. XIII. Fig. 23) are very well developed in the Echino¬ 
thurids; peculiar to these in comparison with the triphyllous pedicellaria^ of the Echinids is the fact 
that the upper edge of the apophysis spreads over the lower part of the blade, and continues up along 
its sides; in some, for instance Ph. placenta , this cover-plate* is not much developed, in most species 
it is highly developed, and covers a great part of the blade. Generally there are then some large 
holes in the median line, and some smaller holes around; the part continuing upward along the lateral 
edges of the blade, is most frequently without holes. The upper edge of the blade is generally finely 
serrate. The holes in the blade are always placed in rather regular curves from the middle obliquely 
upward on either side. The peculiar bottle-shaped, two-valved pedicellaria, figured by Agassiz from 
Phormosoma fenne (Chall. Echiuoidea. PI. XI V IY. Fig. 21) is presumably an abnormal form. I have 
examined a couple of the type specimens, but have only found the common, three-valved form. 
Agassiz (Chall. Echiuoidea. p. 84) thinks that ethis bottleshaped pedicellaria is only a modification of 
the ordinary type of pedicellarue, in which the terminal edge becomes raised to form a spoon-shaped 
valve . This is absolutely wrong; one form is a triphyllous pedicellaria, the other a tridentate one. 

The stalk of the pedicellarue in by far the greatest number of Echinothurids is thin, irregularly 
perforated, not distinctly tube-shaped (PI. XIV. Fig. 31). I11 the large tridentate pedicellarue, as in A. 

varium , also the stalk is somewhat coarser; the stalk of the opliicephalous pedicellariae of Tromikosoma 
is a rather thick tube. I11 Ph. asterias the construction of the stalk is quite exceptional among the 
Echinothurids; it consists of some long, very thin calcareous threads, only united at the ends of the 
stalk, at most connected in the intervening part by quite few transverse ridges. 

Also the inner anatomical structure seems to yield good systematic characters. Thus Bell 
(Catalogue p. rq2) mentions as a chief difference between the genera Phormosoma and Asthenosoma that 
the latter has highly developed longitudinal muscles» dividing the body-cavitv into chambers, while 
such muscles arc wanting in Phormosoma . — To this, however, is to be remarked that the specimens 
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of PAonnosoma placenta I have opened, had typically developed, but, to be sure, very fine and fragile 
longitudinal muscles. Bell (69) has likewise shown that the organs of Stewart are rudimentary or 
wanting in PA. placenta, bursar turn , and tcnm\ while in other forms they are highly developed, as 
has been shown by Sara sin (352) with regard to A. nrens , and by Koehler with regard to PA. 
uranus > (229). 

If we now look over the Echinotlmrids with regard to the structures mentioned here, we shall 
see that the old genera PAonnosoma and Asthenosoma cannot be kept up to the extent in which they 
have hitherto been taken; several new genera will have to be established. The species will have to be 
grouped in the following way: 

PAonnosoma placenta. The primary spines on the actinal side are club-shaped, inclosed by a 
thick bag of skin. The tube feet 011 the actinal side arranged in a single series; no sucking disk 
developed. Tridentate pedicellarke simple, with leaf-shaped, rather deep valves having only a slightly 
developed net of meshes at the bottom. The spreadings from the upper end of the apophysis do not 
reach to the lateral edges of the blade. Very nearly allied to this species is PA. bursarhun A. Ag. 
The spines on the actinal side are as in PA. placenta ; on the abactinal side the spines are curved, by 
which feature it is distinguished from the latter species. The pedicellarke are as in PA. placenta ; the 
tridentate pedicellarke occur (in the same individual) in a long, narrow form (PI. XII, Fig. 1), and a 
short, broad form, as it will be described below in PA. placenta (PI. XII. Figs. 2, 3); (in this species 
both forms do not appear to be found in the same individuals). The narrow ones have often some 
rather large, inward directed teeth a little inside of the edge 011 the lower part of the blade. In the 
triphyllous pedicellarire (PI. XII, Fig. 28) the eover-plate is a little more developed than is the case in 
the form typical for PA. placenta; but in this species similar triphyllous pedicellarke may also be found 
together with the typical form. The spicules form two longitudinal scries placed just above either 
edge of the partition-wall in the tube foot; from the middle of the lower side of the spicules a continu¬ 
ation passes into the partition-wall, by which means a dark line appears along the middle of each 
series of spicules. Such continuations from the spicules into the partition-wall are not seen in PA. 
placenta , and seem upon the whole not to be found in other of the Echinotlmrids examined here. 
Besides the two longitudinal series more or fewer scattered spicules are found, sometimes so many, 
that the chief series become indistinct. The spicules are the common irregular fenestrated plates, 
perhaps a little larger than in PA. placenta. No sucking disk is found. 

Agassiz (Chall. Ech. p. 99 seq.) is not quite sure whether this species is not possibly identical 
with PAonnosoma luculcntum\ more abundant material may prove, that the differences noticed, 
although important, are simply individual characteristics partly due to age . He takes much care to 
show, in which features the two species are distinguished a rather superfluous work! I he two 
species are very different, which may be seen directly by a glance at the figures given by Agassiz, 
and, as will be shown here, they cannot even be referred to the same genus. On the other hand 
Agassiz unfortunately has not observed that PA. bursarium is very similar to placcnta\ it would have 
been of considerably higher importance, if we had been informed of the characters by which it is 
distinguished from this latter. To be sure Agassiz (Chall. Ech. p. too) observes that it is distinguished 
from PA. placenta «in the greater height of its coronal plates and the presence of large primary tubercles 
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extending both in the ambulacral and interainbulacral areas far towards the abactinal systems. This, 
however, seems to be no conspicuous difference; on the other hand the curved spines on the abactinal 
side and the peculiar feature with regard to the spicules may perhaps be taken to be good characters 
of this species. 

One more species must be classed with the two mentioned ones, viz. Phonnosoina rigidum A. 
Agass. It resembles very much Ph. placenta. The primary spines on the actinal side are covered 
with skin, what I have been able to substantiate on the type specimen 1 ). The pedicellarite as in Ph. 
placenta ; only a narrow form of tridentate pedicellarire has been found (PI. XII. Fig. 6). The spicules 
are placed in three rather distinct longitudinal series; they are a little lengthened, and are almost 
parallel to the longitudinal axis of the foot. Xo sucking disk. — It seems to be rather difficult after 

the only specimen in hand to give any sure character for the distinguishing between this species and 

Ph. placenta , nor do we get any guidance from the description by Agassiz; to be sure he has 

observed that the actinal side reminds very much of Ph. placenta , but otherwise he does not seem to 

regard them as more nearly allied. In reality it is not improbable that they may be the same species. 
Ph. rigid it in, it is true, has only been taken at New-Zealand, and Ph. placenta only in the northern 
part of the Atlantic, — but if Ophiomusium Lymani can be found as well in the Atlantic as in the 

Pacific (which is a sure fact), the same may also be the case with Ph. placenta. New material, how¬ 

ever, will be necessary for the decision of the question. 

The three mentioned species form a separate group, sharply distinguished from all other 
Echinothurids, as far as known, above all by their peculiar, skin-covered spines on the actinal side. 
Agassiz, to be sure, thinks that this feature has no special systematic importance. The presence of 
sheated spines in two species of Phonnosoina shows that this character, which at first sight seems to 
separate so strikingly from the rest of the species of the group Asthenosoma grnbei , is evidently one 

of little value, and which may be more or less developed in specimens of the same species in the 

same state of growth (Chalk Ech. p. ioi). — As already mentioned above, the facts here put together 
by Agassiz are quite different: in si. grnbei it is the spines on the abactinal side that are wrapped 
by a bag of skin, and the spine itself is of the common structure, a perforated tube ending in a fine 
point; in Ph. placenta and the species allied to it, it is the primary spines on the actinal side that are 
clavately widened in the point and wrapped by a thick bag of skin. These spines must, of course, be 
compared with the primary spines on the actinal side of the other species; but then we find a marked 
contrast, these spines of the other species not being covered with skin — as far as is known — 
but ending in a larger or smaller hoof, distinctly marked off from the spine itself. There can be no 
doubt that the three mentioned species form a separate genus, to which, of course, the name of Phor¬ 
inosoina is due. The other species referred to Jdionnosoma must be referred somewhere else. Possibly, 
however, Ph. pa immense is also a genuine Phonnosoina', Agassiz (13) says that its actinal side has 
the characters of J'honnosoina most decidedly developed >; otherwise he takes it to be nearly related 
to Ph. tenne , but thinks that perhaps it may prove to belong to a new genus intermediate between 
JVionnosoina and Asthenosoma . The description gives otherwise only very incomplete informations of 
this species, and no figures are given. 

q As this specimen is said by bell (69) to have disappeared, I must observe that it has later been found again. 
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Another very distinctly marked group is formed by the species Asthenosoma varium Grube, 
Grubci Agass., urnis Sarasin, and hctcractis Bedford, all which species l have had occasion to 
examine. The primary spines on the actinal side are curved, and end with a thin, but rather long, 
little conspicuous hoof; they are green with dark rings. All the spines on the abactiual side and the 
secondary ones on the actinal side are covered with skin; on the larger spines the bag of skin is 
repeatedly constricted (Chalk Ech. PI. XYi), on the small spines there is only a simple bag of skin at 
the point (poison apparatus Sarasin 350, 352); these skin-covered spines end in the usual point. 
The tube feet are placed in three dense series; in the actinal tube feet a well developed sucking disk 
is found. The spicules are small, irregularly branched, rarely with a single hole (PI. XL big. 20); only 
just below the sucking disk a few larger fenestrated plates are found. They are placed in 2 4 series, 
but only in the outer part of the foot, nearest to the sucking disk; in the other, larger part of the 
tube foot only cpiite few scattered spicules are found, and also in the abactiual tube feet only very 
few spicules are found. This feature of the spicules also separates this group of species very distinctly 
from all the other Echinothurids. 

The pedicellarire of these species are especially characteristic (while on the other hand there is 
only very little difference in this respect between the species themselves). Only tridentate and tri- 
phyllous pedicellarire are found here, but in return the tridentate ones are found in no less than three 
well marked forms. I11 the largest form the blade is narrow, only widened in the point and provided 
with 2 3 very coarse indentations which work into each other when the pedicellaria is shut; below 

the blades are then widely separated; there are no fine teeth in the edge of the blade (PI. XIY. 
Figs. 3, 7). Now, to be sure, I have only seen this form in A. varium and Grubci , but I think there 
is no doubt that it is also found in the two others. There appears, besides, some difference between 
A. varium and Grubci just with regard to this form of pedicel lari re, they being much slenderer in //. 
varium than in the other; in both they have a length of 2 —2*2 mm (the head). The neck is quite short. 
— This difference in the pedicellarire of the two species indicates that A. Grubci is really a good 
species, and not synonymous with A. varium , as Agassiz is inclined to think (Chalk Ech. p. 84). 

The second, smaller form of tridentate pedicellarire (Pk XIII. Figs. 4, 27) reminds very much of 
ophicephalous pedicellarire; but as no indication of arcs is found here, there can be no question of 
referring them to this kind; they are a highly modified form of tridentate pedicellarire. The blade is 
short and broad, filled by a rich net of meshes, and with 2—3 large indentations in the edge, which is 
otherwise smooth as in the large form. When the pedicellaria is shut the blades join with the excep¬ 
tion of a quite small space at the base. Also this form has a very short neck. The length of the 
head 1*2- i'5 mra . This form as well as the following one and the triphyllous pedicellarire are quite 
identical in all four species. On Pk XYI. Figs. 10 and ti in the Challenger -Echiuids Agassiz 

gives tolerably recognizable figures of this and the following form of pedicellarire; — large, short- 
stemmed and small-headed, long-stemmed pedicellarire they are called. Pk XkJ\. lug. 34 likewise 
gives a rather good figure of a valve of the second tridentate form, and big. 36 of the third form, 
which is here called < large-headed . But it would be difficult to say what is meant by Pk XLII. 
Fig. 9, and Pl.XLIII. Fig. 2, although the former is given as a long-headed, long-stemmed , tlu latter 
as a <dong-stemmed, small-headed pedicellaria of A. Grubci. On the other hand the pedicellaria 
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figured on PI. XLII. Fig. 8, which in the explanation of the figures is called a globular-headed, 
short-stemmed pedicellaria of^L Grubci , is easily recognizable; but does it really belong to.J. Grubcil 
I have not been able to find such pedicellarue, neither in A. Grubci nor in the other allied species. 
But it is strikingly similar to the peculiar short-headed pedicellaria of Ph. lucnlcntum figured by 
Agassiz (PL X. a. Fig. 7, and PL XLIV. Figs. 25—26), and I must suppose a confounding to have 
taken place. 

The third, smallest form of tridentate pedicellaria (PL XIV. Fig. 10) is more simple, but also 
highly characteristic. The blade is simple, but the apophysis continues into it as a high, sharp, 
coarsely serrate keel; in the larger specimens of this form the keel reaches to the very point of the 
blade, in the smaller generally only to the middle of the blade. On the sides of the keel there is a 
rather coarse net of meshes which is, however, far from filling the blade; in the small specimens this 
net of meshes is only slightly developed. The edge of the blade is finely serrate. When the pedicel¬ 
laria is shut, the edges join through the whole length, only a quite small opening is found below. 
This form has a rather long neck. The head 0*5—T mm . — In the triphyllous pedicellaria^ the cover- 
plate is well developed, with a few holes; the edge of the blade is beautifully rounded and finely 
serrate (PL XII. Fig. 18). The stalks of the pedicellaria are of the common structure, only somewhat 
stronger than is else the case in the Echinotlmrids. 

This group of species is very sharply distinguished from all the other Echinotlmrids, and must 
form a separate genus, which will, of course, get the old name of Ast/icnosoma. The other species 
referred to Asthcnosoma do not justly belong to this genus, no more than the other species referred to 
Phormosoma do in reality belong there. 

As mentioned above, Agassiz is inclined to think that .i. Grubci is identical with A. varium. 
Also dc Loriol (246) advocates the same opinion. «La reunion de ces deux especes me parait fort 
probable; cependant les exemplaires d’Amboiue paraissent differer de ceux que M. Agassiz a fait 
figurer, par lenr forme circulaire, 1111 arrangement des plaques 1111 pen different dans les zones poriferes 
et, aussi, par la structure de Lappareil apical qui, d'apres le dessin ne serait pas la nieme (p.367). To 
this may be added the difference of the large pedicellaria pointed out above. — As I have not had 
both species for examination at the same time, and have moreover only seen a large specimen of A. 
Grubci and a couple of small ones of A. varium , I shall give no decided opinion of this question. 

In the work quoted above de Loriol further describes a young Echinid which he calls 
Asthcnosoma- varium?? - 11 me parait extreinement probable que le petit exemplaire..., qui est nil 

jeune d’unc espece de la famille des Echinothurides, pent etre envisage comme eelui d 1 VAsthcnosoma 
varium (Lube . It is scarcely an Echinothurid at all, far less a young one of A. varium. As appears 
from the description and the figures, the arrangement of the pores (a single, regular series), the spines, 
the buccal membrane, the apical area are all so different from what is else characteristic of the Echino- 
thurids, that there can certainly be 110 question of its being referred there. For the present 1 shall 
express no conjecture as to where it may really have to be referred. 

Ludwig (257) is inclined to think that 011c of the specimens examined by him is a different 
species from A. varium , especially because its large pedicellarue are different from those of A. varium. 
The figure given shows, however, that it is only the second, broad form of tridentate pedicellaria^ that 
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Ludwig has found in this specimen, while lie has not seen this form in the other specimens. I shall 

express no opinion whether it he otherwise the same species or not. 

Asthnwsoma hystrix . The tube feet are placed in three dense series; a well developed sucking 
disk is found in the actinal tube feet In the upper part of the tube foot the spicules are large, irre¬ 
gular fenestrated plates quite inclosing* the foot; in the lower part of the foot they are placed in two 

distinctly separated series, and are more or less rod-shaped, with few holes (PI. XI. Fig. 29). The pri¬ 

mary spines on the actinal side end in a little hoof. (>nly tridentate and triphyllous pedicellarire are 
found. Of tridentate pedicellarire two forms are found, not very sharply distinguished. In the larger 
form (PI. XIV. Fig. 26) the edges of the blade are involuted, only the point is a little widened, with a 
remarkably irregular, finely serrate edge. In the smaller form (PI. XIII. Figs. 17- 18) the involuted 

part of the blade is shorter, the widened part comparatively larger and less irregular in the edge; 

when the pedicellaria is shut, the valves are far less separated below than in the larger form (see 
\Yvv. Thomson: Porcupine -Ech. PI. LXIY. Fig. 5). This form occurs in very varying sizes. In the 
triphyllous pedicellarire the cover-plate is highly developed, with a few, large holes along the 
median line; the edge finely serrate (PI. XII. Fig. 34). The stalk of the pedicellarire of the common 
structure. 

It is evident that this species is not nearly allied to Asthnwsoma, as here limited. Accordingly 
it must form a separate genus keeping the name of Calvcria , which was originally given to it by 
Wyv. Thomson, and which it has unjustly been deprived of. To the same genus Asthrnosomu 
gracilc A. Agass. will further have to be referred. Its pedicellarire (PI- XIII. Fig. 3) agree so exactly 
with those of C. hystrix , that no distinct specific difference seems to be found in this feature; only 
the smaller form of tridentate pedicellarire is a little slenderer than in C. hystrix . The primary spines 

end in a small hoof as in C. hystrix ; the tube feet are arranged in the same way as in this latter. 

The spicules are rather large, irregular fenestrated plates; in the lower part of the tube foot the) are 
smaller and arranged in two well separated series, in the upper part they join completely, and form a 
close mail round the foot, as figured by Wyv. Thomson from C. hystrix ( Porcupine -Ech. PI. EXI\. 
Fig. 3). The sucking disk well developed. — Agassiz, who has seen, to be sure, that this species is 
very similar to C. hystrix , mentions in his description of it (Chall. Ech. p. 98) some peculiarities with 
regard to the arrangement of the tubercles as special characters ; in pedicellarire and tube feet 110 
distinct specific difference seems to be found, so that for the present we must rest satisfied with the 
statements of Agassiz. 

I discovered a very interesting feature by the examination of the type specimen of this species. 
Some of the secondary spines were swollen at the point (PI. XI\. Fig. 27), and in the 
swollen part proved to be sitting a little parasitic Cope pod. This seems to be a case of 
parasitism hitherto quite unknown, and in interest scarcely below that found by Koehler: the gall¬ 
forming, parasitic Copepoda in Phorwosoma nramts (229 ) l ). 

The characters here mentioned for Calvcria gracilis as well as the mentioned featuie of the 
parasitic Copepod, apply only to the specimen from Chall. st. 200. — Of some specimens from sts. 184 
and 219 Agassiz says that he refers them to this species with considerable doubt , in which he is 

0 The parasite will be described by Dr. H. I. Hansen in \ idensk. Medd. fra Nat. I oren. Kobenliawi. 
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quite right. They belong to two different species, most likely also to different genera, and none of 
them has any relation to C. gracilis. 

The specimen from st. 219 has a remarkable form of tridentate pedicellarise; the blade is long, 
narrow, with uneven, finely serrate edge, deep and in the lower part filled by a net of meshes. The 
valve figured on PI. XIV. Fig. 20 is from one of the smaller pedicellarise. I have only found this form 
of tridentate pedicellarue. The triphyllons pedicellarise (PL XII. Fig. 13) have a well developed cover- 
plate with few holes; the edge finely serrate. The stalk of the pedicellarise of the common structure. 
The spicules are large fenestrated plates arranged in two well separated series; the sucking disk well 
developed. The tube feet are arranged in three series. None of the primary spines on the actinal side 
are whole, so that nothing can be said of the way in which the point is formed; there is, however, 
certainly no skin-bag round the point. This species must probably form a separate genus. As, how¬ 
ever, no quite sufficient characterization can be given of it here, I shall propose no name for it, but 
be contented with having pointed out that it has no relation to C. gracilis. 

The specimen from st. 184 has tridentate pedicellarise somewhat recalling those of Phormosoma\ 
but they are distinguished from the latter by the fact that the widenings from the upper end of the 
apophysis reach quite to the edge of the blade (PL XIII. Fig. 26); (in Phormosoma they, as stated above, 
end on the middle of the side of the blade.) The triphyllons pedicellarue are similar to those of the 
specimen from st. 219. The stalk of the pedicellarise of the common structure. The spicules are 
lengthened, narrow plates, arranged in 2—3 longitudinal series; no sucking disk is found. On the 
actinal side the tube feet are arranged in a single regular line (on the abactinal side the arrangement 
was indistinct in the specimen). All the primary spines on the actinal side are broken, so that the form 
of the point cannot be decided. — That this species has no relation to C. gracilis or to the specimen 
from st. 219 is evident. It seems to be nearly related to Ph.» lcnuc y and would then have to be 
referred, together with this latter, to the genus Echinosoma. (See farther down p. 57.) 

Although iu the text Agassiz expresses a strong doubt whether the two species here men¬ 
tioned, be really A... gracilis , he nevertheless afterwards cites the stations from which they have been 
obtained, among the localities of this species without adding any interrogation; this way of proceeding 
is verv objectionable — and this is, unfortunately, not the only case. I shall express no opinion 
whether the specimen(s) from st. 169 is really C. gracilis , as I have not seen it. It is not to be relied 
upon with certainty, until the pedicellarue etc. have been examined. 

Asthcnosoma fcncslralum Wyv. Thomson is by Bell (72, 73), and Koehler (229) thought to 
be synonymous with A. hystrix. It has also to be admitted that there is a striking similarity as to 
habitus between the two species; but a closer examination of the pedicellarue shows that the question 
is so far from being of one species, that the)’ will even have to be referred to different genera. 
There are three kinds of pedicellarue, tetradactylous, tridentate, and triphyllons ones. The tetradac- 
tylous ones, which have been so excellently described and figured bv Wyv. Thomson ( Porcupine > 
Kchinoidea. PL LXY 11 . Figs. 5 6), are something quite unique among the Kcliinids, and consequently 

an excellent character of this genus. Bell (72), to be sure, thinks it to be an abnormal form of pedi¬ 
cellarue, as he has not been able to find it in the numerous specimens he has examined. As, how¬ 
ever, I have succeeded in finding this form also in A. coriacciun Ag., there can, of course, be no doubt 
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that it is a normal form of pedicellarite characteristic of this group of species. ( )f tridentate pedicel¬ 
larue two kinds are found. The larger form has not been seen by Wyv. Thomson, but I have 
found it on a fragment kept in British Museum under the name of Calvaria Phormosoma , but being 
undoubtedly an original specimen of Wyv. Thomson’s Calvrria fair strata. The edges of the blade 
are much involuted, only the point is widened and deeply indented in the edge (PL XIV. Fig. 32). The 
valves are highly curved outward, so that they are wide apart when the pedicellaria is shut. The 
length of the head up to 2 m,n . The other form is very varying according to its size (PI. XIY. lugs. 8, 
17, 18, 24). Larger specimens recall to some degree the large form, but the widened part of the blade is 
comparatively larger, the involuted part smaller; the edge of the widened part is coarsely sinuate. When 
the pedicellaria is shut the valves are only a little apart (the figure by Wyv. Thomson. PL LXYI 1 , 7). 
In the very smallest ones only a quite small space below is involuted, and the edge of the upper 
part is quite straight. All transitions between these forms are found, so that they can only be inter¬ 
preted as modifications of one kind. Their neck is short, the stalk of the common structure. The 
triphyllous pedicellarise have the cover-plate much developed, and are lengthened and narrow; the 
edge finely serrate (PL XII. Fig. 33). The primary spines on the actinal side are curved and end in 
a little hoof. The tube feet as in C. hystrix arranged in three separated series; the spicules large, 
irregular fenestrated plates, in the lower part of the tube foot arranged in four separated series; the 
sucking disk well developed. As characteristic of this species W vv. Thomson lays stress on the 
large membranous interpaces between the plates; as Bell (72) has shown that this feature is very 
varying this character is not reliable. For the present there is no other sure character than the pedi¬ 
cellarue, and even if the tetradactylous ones be wanting, which seems most frequently to be the case, 
be it now that they have fallen off, or perhaps may be quite wanting in some individuals, the tri¬ 
dentate pedicellarue are sufficiently characteristic, so that no confounding can take place between this 
species and Calveria hystrix. A separate genus must be formed for this species; I propose the name 
of Araeosoma 1 ). — No doubt it is this species that Agassiz (6) described as Asthcnosoma Rcyuoidsii , 
but later (9) retired as a synonym of A. hystrix. 

To this genus will further have to be referred A. coriacciun Ag. Of this species I have 
examined a specimen from Chalk st. 169. This station is not enumerated by Agassiz as a locality of 
the species, but according to the statement of Prof. Bell the determination of the animal has been 
made by Agassiz, so that it may be taken to be due to an omission that this station has not come 
in. — The tetradyctylous pedicellarice agree exactly with those of M. fnicstratum , so that no specific 
difference seems to be found in this structure. They were only found on the upper side, and only a 
few ones, as it was almost rubbed off. Of the tridentate pedicellarue I have not found the largest 
form. The smaller form (PL XIY. Fig. 5) is especially highly developed, the head up to 2 mm long. The 
blade is filled by a very complicated net of meshes, more developed than in A. faicstratum. As in 
this latter, forms are also here found with almost straight edge, as well as such as are rather similar 
to the large involuted form, and all transitions between them. Triphyllous pedicellarue chiefly of the 
same form as in A. faicstratum (PL XIT. Fig. 27). (The form figured of A. faicstratum with the cover- 
plate open in the median line, is not constant; they are as commonly found with the projections 
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coalesced, so that a series of large holes is found along the median line — and they may also be 
found of the form, figured of A. coriaccum ). The pedicellarice (the tridentate ones) with short neck; 
the stalk of the common structure. The tube feet in three series. The spicules (PI. XI. Fig. 15) are 
not so compact fenestrated plates as in A. fcncstratum y the holes are much larger and fewer. In the 
lower part of the tube foot the spicules are more narrow, at last only fine, thorny, irregular needles, 
often a little widened as small fenestrated plates in one end or in both ends, or they have a larger hole 
in the middle. Below they seem to be arranged in four longitudinal series, above they inclose the 
whole foot as a close mail. The sucking disk well developed in the actinal tube feet. The primary 
spines on the actinal side form a very conspicuous, regular series along the outer edge of the interambn- 
lacral areas; in the ambnlacral areas only 5—6 large spines are found scattered on the outer plates. 
They are curved, and end in a little hoof. • Resembling more nearly the primary spines of Phormosoma 
than the characteristic flaring trumpet-shaped spines of Asthcnosoma , Agassiz says of these spines 
(Chalk Eeh. p. 88). As his Phormosoma * contains so widely different forms as Ph. placenta and hop/a- 
cantha this statement gives no clear information; the meaning of it is that they are similar to those 
of A. fcncstratum; the hoof is little, short, and broad. 

Agassiz says of this species that it is «allied to Asthcnosoma grubii in having an extremely 
thick leathery cuticle (he.); according to the informations given here there is no nearer relation 
between these two species. Agassiz further thinks that it is «-quite possible.... that this may be the 
adult of Asthcnosoma tcssclatnm ( 1 . c.). After having examined the type specimen of this species I 
can say with certainty that this is not the case; the two species are not even so very nearly related 
even if they possibly belong to the same genus. — Tetradactvlous pedicellarice have not been found 
in this species. The tridentate pedicellarice occur in two forms, between which there seem to be 110 
transitions. The large form is quite similar to the large tridentate pedicellarice in A, fcncstratum 
(PI. XIII. Fig. 5); the smaller form (PI. XIII. Fig. 6, PI. XIV. Fig. 15) is very peculiar, the blade deep, 
filled by a rich net of meshes, and with a highly irregular edge without such large sinnatious as are 
found in A. fcncstratum and coriaccum ; the widenings from the upper end of the apophysis continue 
directly into the edge of the blade. When the pedicellaria is shut, the edges join completely, there is 

only at the basal part a small open space. This form is a little more long-necked than usual. The 

triphyllous pedicellarice are quite similar to those of A. fcncstratum and coriaccum; the stalk of the 
pedicellarice of the common structure. Spicules and sucking disk as in A. fcncstratum\ the tube feet 
in three series. All the primary spines on the actinal side are broken in the only specimen known, 

so that it is impossible to say anything of the form of the point; surely, however, they are not skin- 

covered. — For the present it is impossible to decide whether this species is to be classed with A. 
fcncstratum and coriacnun; but several things speak in favour of this supposition, and it will therefore 
be most correct provisionally to refer this species to the genus Arccosoma. That the membranous 
interspaces between the plates are especially large in this species speaks, of course, only in favour of 
the supposition that it really belongs to this genus. 

Among the specimens kept in British Museum under the name of Asthcnosoma hystrix, a piece 
was found (from Barbados, 137 fathoms), which is no doubt a new species, and probably also belongs 
to this genus. It is very similar to Calvcria hystr/x, but is of a darker colour (brownish violet). 
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Tetradactylous pedicellarice have not been observed. Of tridentate pedicellarice three kinds are found, 
with no transitions between them. The first form resembles that in A. Jcncstratum, blit is finer and 
more slender (PL XIIJ. Fig. 22); the head i mm . The second form (PL XIII. Fig. io), which corresponds 
to the second form in A. fcncstratum, is very large, the head 2 ,nm . The blade much involuted; the 
widened part of the point rather large, coarsely sinuate in the edge. The valves only slightly curved, 
and accordingly the pedicellaria when shut has a peculiar lengthened appearance. The third, smallest 
form is very characteristic, with involuted edge and the outer end widened, without large curves in 
the edge (but with fine serrations) (PL XIII. Fig. it). Triphyllons pedicellaria; of the same kind as in 
the other species, only more slender (PL XII. Fig. 29). The stalk of the pedicellarice of the common 
structure. Spicules as in A. fencstratum, in two well-separated series to the very point. Well-developed 
sucking disk. — For this species I propose the name of Araeosoma Belli 11. sp. 

Asthcnosoma^ pcllucidum A. Ag. Of this species, which is easily recognised as well by its 
whole habitus, as by its light spines with red bands, Agassiz says (Chalk Ech. p. 87): Unfortunately, 
the largest specimens of . isthcnosoma pcllucidum are so much smaller than the smallest Asthcnosoma 
coriaccum or the single specimen of Asthcnosoma t css datum , that I am unable so satisfy myself that 
the present species (Asthcnosoma pcllucidum) may not be the young of Asthcnosoma coriaccum. In the 
only species of the group of which the Challenger collected a complete series ( Phormosoma tennc) 
there was little difficulty in recognising the young as belonging to the adult . We could scarcely 
wish to find a more pregnant proof of the difficulty or impossibility of determining Echinids without 
taking the pedicellarice into consideration. . isthcnosoma pcllucidum is so far from being identical 
with A. coriaccum or tcssclatum , that it must form a separate, very well characterized genus, and with 
regard to the excellent long series of Phormosoma *> tcuuc , there are among the specimens referred to 
this species by Agassiz at all events two different genera, but no genuine Phormosomal 

In A. pcllucidum three different kinds of pedicellarice are found, viz. globiferous, tridentate, and 
triphyllons ones. The globiferous pedicellarice are of a quite unique 1 ) form (PL XII. Figs. 8 10, 

PL XIII. Figs. 20, 24, 25); they cannot be opened as other pedicellarice, the three glandular bags are 
inclosed in a common skin, and open in the point, each through a separate pore. The valves are 
situated between the glandular bags; they' are simple rods, slightly bisected in the point, a little 
hollow on the inside, and with a rather strong articular surface below. Xo apophysis is found, and 
no muscles seem to pass between the valves, what would not be of much use neither, on account of 
their being quite wrapped by the common bag of skin; they are far from reaching to the point of the 
pedicellaria. The tridentate pedicellarice resemble to a high degree the pedicellaria of Ph. tcuuc 
figured by Agassiz (Chalk Ech. Pl.XLII. Fig. 7). The construction of the blade, however, is rather 
different: here only a little developed net of meshes is found, and the apophysis is not prolonged 
(PL XIV. Fig. 9), in Ph. tenue there is a rather well developed net of meshes, and the apophysis 
continues some way into the blade as a conspicuous, serrate crest. Only one form of tridentate pedi- 

9 Rv a cursory’ examination one might be inclined to compare them with the Globiferen of Centrostcphanits longi - 
sptHUS described by Ham a nil (1S4). This, however, cannot be done, at all events not for the present; perhaps the head of 
these modified globiferous pedicellaria? will show a structure recalling the form described here. Bui of this, I lliink, we know 
nothing. The large glands of the stalk in the globiferous pedicellarke in Ccniroslcphantts cannot, of course, be compared 
with the glands in the head of the pedicellarice of A. pcllucidum. 
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cellarice is found, the large and small ones being upon the whole constructed in the same wav. They 
are finely serrate in the edge. The neck long, the stalk of the common structure. The length of the 
head up to i*5 min . The triphyllous pedicellariae of a very fine form, with well-developed cover-plate, 
without holes (always?), and the edge beautifully serrate (PI. XII. Fig. 14). — The spicules are in the 
lower part of the tube foot almost rod-shaped, with a few holes in the middle (PI. XI. Fig. 19); they 
are placed in two series, across the longitudinal axis of the foot. In the upper part of the tube foot 
they are larger fenestrated plates; the sucking disk well developed. The tube feet in three series, 
beautifully trigemiuate as in an Echinus . The primary spines 011 the actinal side curved, with a rather 
long hoof almost not thicker than the spine. Besides the characters mentioned here, there seem to be 
found good characters in the structure of the test and in the apical area; with regard to these char¬ 
acters the reader is referred to the description by Agassiz. It is evident that this species cannot 
be referred to any of the other genera; especially characteristic are the globiferous pedicellarice, to 
which nothing corresponding is known in other Echinothurids. It must form a separate genus, for 
which I propose the name of Hapalosoma l ). 

Of the species that have been referred to Asthoiosoma , the two species A . longispimtm and 
lijamai from Japan described by Yoshiwara (448), arc still left to be mentioned. Of these nothing 
can for the present be said with certainty; A . longispimtm , however, seems to be a Calvcria or an 
A rcrosoma. 

Phormosoma tevue A. Ag. (A specimen from Challenger st. 237 examined). The tube feet are 
placed very close together, forming only one almost regular series. The spicules highly developed, 
irregular fenestrated plates. There is no distinct sucking disk, only some irregular, slightly branched 
or uubranched continuations passing from the outermost fenestrated plates of the foot into its point. 
The primary spines on the actinal side ending in a little hoof. Only tridentate and triphyllous pedi- 
cellarire are found. Of tridentate pedieellarise a larger and a smaller form arc found. The larger form 
(of which a rather good figure is found in Chall. Ech. PI. XLII. Fig. 7, and PL XLIY. Fig. 19) has a 
rather rich, coarse net of meshes in the lower part of the blade, and the upper end of the apophysis 
continues somewhat into the blade as a serrate crest (PI. XII. Fig. 35). This crest is not distinctly seen 
in the figure in Chall. Ech. (PI. XLIY. Fig. 19), possibly it may not be a constant feature. The length 
of the head up to 2*8 mm . The smaller form (the head up to i mm ) reminds much of those i \\ Ph. placenta, 
but the contour is somewhat different, and the wideniugs from the upper end of the apophysis reach 
to the edge of the blade (PI. XII. P'ig. 40). The neck is long, also in the larger form, the stalk of the 
common structure. The triphyllous pcdiccllarise have a well developed cover-plate; the edge finely 
serrate. — I have not found the peculiar two-valved, bottle-shaped pedicellaria figured by Agassiz 
(Chall. Ech. PI. XLIY. Fig. 21). As it is two-valved, it may be taken to be an abnormity. It is, 110 
doubt, a modification of the triphyllous pedicellarire. This I also take to be the opinion of Agassiz 
when he says (op. cit. p. 82), that perhaps it is only a modification of < the remarkable long-pronged 
pediecllarue figured by Thomson as characteristic of the group 2 ). — In the description of this species 

*) analog soft. 

2 ) A few lines lower down in tin* same paragraph Agassiz seems to derive this form from tile tridentate pedicel- 
la ruu (see above p. 46^ 
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Agassiz (p. 96) mentions the pedicellarice as long stemmed with a small head articulating with a 
second stem, from twice to three times the length of the head . This sounds very mysterious, and 
the figure, to which reference is made (PI. XYIII. a. Fig. 11), gives no clear information the pedi- 
cellaria figured there seems to be a cpiite common well-made one. May not this second stem 
possibly be the neck? A second kind of pedieellaria with an inverted conical head, and a compara¬ 
tively stouter joint articulating upon a long stem is seen from the figure to be, in spite of this 
remarkable description, a quite common triphyllous pedieellaria. Still a third kind of pedicellarice 
with a shorter articulation and a large head is mentioned; to judge from the figure it must be the 
same kind as the one with the remarkable second stem , and they seem both of them to be the 
smaller form of tridentate pedicellarice. To be sure, the similarity is not striking, and it may also be 
possible that they belong to a quite different species, which has wrongly been referred to Ph. tenue. 
The large form of tridentate pedicellarire is not at all mentioned in the description. — The longitudinal 
muscles are well-developed, organs af Stewart seem not to be found. By its spines, pedieellarue, and 
the structure of the test (the actinal side only little different from the abactinal side) this species is 
distinctly distinguished from the genus Phormosoma. It must form a separate genus, and must get 
the name of Echiuosoma proposed by Pom el (324) for this species and Ph. uranus, although this name 
is not especially significant for these species the test of which is so very soft and thin, and which are 
only provided with uncommonly few spines. 

Of the Echinothurids referred by Agassiz to Ph. tenue I have examined a specimen from 
Chalk st. 272. It proved to belong to a quite different genus together with Ph. Astcrias A. Ag., under 
which species it will be more nearly mentioned. On the label was found a point of interrogation, but 
of this doubt nothing is said in the text, and st. 272 is given without any reservation as a locality 
of Ph. tenue . 

The above mentioned specimen from Chalk st. 184, which is by Agassiz referred to Astheno- 
soma> gracilis , is no doubt very nearly allied to Echiuosoma tenue . Of the large form of pedicellarice 
I have, unfortunately, only seen one broken specimen, by which it was not to be decided with certainty 
whether the apophysis continues into the blade as a crest. The smaller form of pedicellarice is very 
similar to those of Ech. tenue ; the triphyllous pedicellarice are a little narrower than in this species, 
but agree with it in the development of the cover-plate. Also the spicules are a little narrower than 
in Ech. tenue ; no sucking disk; the tube feet in one almost regular series. There can scarcely be 
any doubt that it is a species of the genus Echiuosoma , and, moreover, a new species. As I can give 
no sufficient description of it, I shall give no name to it. 

Phormosoma urauus Wyv. Thomson is, 110 doubt, most nearly allied to Ech. tenue , as also 
observed by Agassiz (Chalk Kch. p.103). Only 3—4 large primary spines are found in each side of 
the ambulacral and interambulacral areas on the actinal side at the ambitus, otherwise only scattered 
small spines. All the primary spines are broken on the type specimen of Wyv. Thomson, but no 
doubt they are provided with a little hoof in the point as in Ech. tenue. The tube feet on the actinal 


side are arranged almost in one series 


, only a few outside of it. Of the tridentate pedicellarice 


I have only found the smaller form (PI. XII. Fig. 36). (The head up to i rara ); they resemble very 
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much those of Ech. tame , and almost still more those of Ph. placenta. The widenings from the 
upper end of the apophysis reach most frequently, to be sure, to the edge of the blade, but they end 
rather often quite down at the side as in Ph. placenta. In the triphyllous pedicellari^e (PL XII. Fig. 17) 
the cover-plate is well developed, the edge finely serrate. There can scarcely be any doubt that also 
this species will have to be referred to the genus Eehinosoma. 

In the description of « Phormosoma •> uranus (loc. cit.) Agassiz uses the expression the only 
specimen collected , but nevertheless puts down for it two different localities, st. 6 and st. 78. This 
riddle I am able to solve. In British Museum a quite small Echinothurid is found from Chall. st. 78, 
determined by Agassiz as Ph. uranus?? On this basis st. 78 is named without any reservation as a 
locality of « Ph. uranus (comp. Calveria gracilis and Echinosoma tenue). With regard to this specimen, 
it is otherwise very badly preserved, and not a single pedicellaria is kept. It is quite indeterminable, 
and consequently it cannot be considered to be correct to figure details of this specimen under the 
name of Phormosoma uranus (without any interrogation), as has been done by Agassiz (Chall. Ech. 
PL XVIII. c. Fig. 12). 

The description oi < Ph. uranus given here does not at all agree with the excellent description 
given by Koehler (229). The incongruity arises from the fact that the species described by Koehler 
is no Ph. uranus at all. As I have examined the type specimen of Wyv. Thomson and also a 
specimen of the species Koehler has had before him, I am able to express myself with absolute 
certainty. 

I11 the preliminary report of the Echinids from Blake (6) Agassiz establishes a new species 
under the name of Phormosoma Pctersii, and describes it as «a species with an extremely thin test, 
and one which, when alive, is greatly swollen, assuming a nearly globular outline. It is of a brilliant 
light claret color. As in Ph. uranus , there is but little difference between the spines of the actinal 
and abactinal surfaces. The coronal plates of this species are more numerous than in any other species 
of the genus» (p. 76. op. cit.). In the final report of the «Blake -Echinids (9) Agassiz states Ph. 
Pctersii to be synonymous with Ph. uranus. Although the form he called Ph. Pctersii , differed very 
strikingly» from the specimen of Wyv. Thomson, he thinks now, after having got a specimen from 
the Faroe-Channel of a size between the type specimen of Ph. uranus and the Blake -specimens of 
Ph. Pctersii\ that «.the differences which had been noticed between them were merely due to age, and 
that in this species the great development of the large primary tubercles of the actinal surface takes 
place at a late period of growth . 

Koehler mentions a specimen of this «Ph. uranus , which he has got from the Smithsonian 
Institution (from Albatross ), and by which he has determined his specimens as Ph. uranus. Our 
museum has also from Smithsonian Institution received a specimen of this Ph. uranus , which is 
identical with the form more nearly described by Koehler. Now the question is whether this form 
is really identical with the original Ph. Pctersii of Agassiz. The expression above quoted from the 
first note of Ph. Pctersii: there is but little difference between the spines of the actinal and abactinal 
surfaces does in no way agree with the species of Koehler, in which the spines of the actinal side 
have a large, conspicuous hoof. It is possible, however, that they may have been broken in the speci¬ 
mens of Agassiz, and in this case there is really not much difference to be seen between the spines 
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of the aetinal side and those of the abactinal side. (Our s]>eciiuen is exactly in this condition). It 
does not appear from the habitus figures given by Agassiz and Koehler that it is the same species 
— but as Agassiz only figures the abactinal side, Koehler only the aetinal one, the figures do not 
disprove the identity either. On the other hand, the detail-figures seem to agree, espcciallv with 
regard to the arrangement of the pores which is rather characteristic. 1 therefore think it very prob¬ 
able that the species of Koehler is really identical with the Ph. Petcrsii of Agassiz, which latter is 
accordingly in no way synonymous with Ph. urennts Wyv. Thomson. 

This speeies is distinguished hy the following characters. The tube feet are placed on the 
aetinal side in one almost regular series, on the abactinal side they are placed in three series very 
close together. The spicules are irregular fenestrated plates that do not seem to be arranged in longi¬ 
tudinal series; no sucking disk. The primary spines on the aetinal side curved, with a large hoof. 
Only tridentate and triphyllous pedicellarice are found. Of tridentate pedicellarire only one form is 
found, with involuted edge, and the outer part widened in a spoon-like way, with straight and finely 
serrate edge (PI. XIII. Figs. 8, 13). It is found of different sizes, up to i mm (the length of the head). 
The neck rather long, the stalk as usual. (A figure of the whole pedicellaria is given by Koehler 
(op. cit. PI. IX. I ; ig. 49)). The triphyllous pedicellarue with well developed cover-plate with many small 
holes; the edge finely serrate (PI. XII. P'ig. 42). The organs of Stewart well developed. — It is evident 
that this species cannot be referred to any of the preceding genera; it must form a new genus, for 
which I propose the name of Hygrosonia 1 ), and its name will then be Hygrosonia Petcrsii (A. Ag.). 

Phormosonia> hoplacantha Wyv. Thomson seems to be very nearly allied to this species. Its 
whole exterior is quite like it; the spines have a similar large, white hoof, and the primary spines 
are arranged in the same way as in IP. Petcrsii; also the tube feet are arranged quite as in the latter 
species. Of pedieellaria? only a large tridentate form is known, figured by Agassiz (Cliall. Ech. 
Pl.XLIII, Fig. 1, and PI. XLIV. Fig. 29). It seems to be very similar to the above described form in 
H. Petcrsii. Although I have not examined the pedicellarue of this species, I do not doubt that it 
belongs to the same genus as Hygrosonia Petcrsii — the difficulty is rather to state any difference 
between the two species. To judge by the figures of Agassiz, the pedicellaria^, however, seem to 
differ somewhat from those of II. Petcrsii , so that presumably specific characters will be found in 
these structures. As II. hoplacantha has only been taken in the Pacific (at Australia, Japan, and Juan 
Fernandez), and as II. Petcrsii is only known from the Atlantic, there can scarcely be any doubt that 
they form two well distinguished species. 

Xo doubt Phorniosomay> luculentuni A. Ag. is nearly allied to these two species. As in these 
the spines of the aetinal side end in a large, white hoof. The tube feet are arranged in the same 
way; the spicules are rather large, irregular fenestrated plates, somewhat indistinctly arranged in two 
series. A rather well developed sucking disk is found. The tridentate pedicellarue (PI. XIII. Fig. 14) 
are very much similar to those of Hygrosonia Petcrsii ; the triphyllous ones (PI. XII. Fig. 20) are of a 
somewhat different form, but otherwise with large cover-plate and serrate edge as in H. Petcrsii But 
besides these forms still a very peculiar kind of pedicellarue is found (PI. XIII. Fig. 16), which is, no 
doubt, a modified form of tridentate pedieellariae. The valves are very broad, constricted in the middle. 

*) oyfjoq — elastic. 
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Tlie blade is filled by an exceedingly dense and complicated net of meshes. In the figures of 
Agassiz (PL XLIV. Figs. 25—26, Cliall. Ech.) this net of meshes is not seen, but otherwise these 
figures give a good representation of the single valve. The length of the head i*5 mm , the neck very 
short, the stalk thicker and stronger than usual, with a constriction above. They seem only to be 
found on the actinal side. Agassiz further figures (PL XLIV. Fig. 27) a single valve of a <small 
short-headed, shortsteinmed pedieellaria , which seems to be an ophicephalons one. This form 1 have 
not found in the specimen I examined in British Museum (Cliall. st. 200); but as, at the time, I had 
not noticed the mentioned figure, I have not, of course, made any special search for it, and so 1 dare 
say nothing of it. If this species should thus prove to be possessed of two kinds of pedicellarice, to 
which nothing corresponding is found in any other known Echinothurid, there might be some reason 
to establish a separate genus for it For the present, however, 1 think it most correct to refer it to 
the genus Hygrosoina , as in so many important structures it agrees exactly with the other species 
referred to this genus. 

The last of the Echiuothurids described from Challenger , P/iormosoma asterias, differs to a 
high degree from all the others; to be sure, its peculiarities do not appear from the description of the 
species by Agassiz (Cliall. Ech. p. 104), but his figures give more information, and the examination of 
the type specimen in British Museum revealed still more interesting features. — The ambulacral areas 
show the cpiite unique feature that the small secondary ambulacral plates are wanting; there is only 
one tube foot for each ambulacral plate. Thus only a single series of tube feet is found, and the 
distance between the feet is rather large. This highly interesting feature is seen very well on the 
figures of Agassiz (PL XII. a. Figs. 8, 9); in the description he only says that < 4 he course of the 
poriferous zone is quite sporadic . (It is a matter of course that this very interesting feature ought 
to be examined exactly, as it is possible that traces may be found of the secondary ambulacral plates 
and their tube feet.) The spicules are lengthened, narrow, with few or no holes (comp. PL XI. Fig. iS); 
they are arranged parallel to the longitudinal axis of the foot, in 2—3 well separated series; in the 
outer part of the foot they may join completely. No sucking disk is found. — The spines are of a 
quite peculiar structure, that is to say they are flat and broad towards the point (PL XIV. Fig. 29). 
I can give no information whether a hoof is found on the point of these spines or 011 other spines 
of common form, as I have not made sufficient notes on this fact. The pedicellarice are not less 
peculiar. The blade of the tridentate pedicellarice (PL XIII. Fig. 9) is rather flat, with a more or less 
well developed, perforated cover-])!ate below reminding of that in the triphyllous pedicellarice. The 
point is hastately cut off, a little widened, with finely dentate outer edge; the apophysis and the lateral 
edges more or less thorny. In the triphyllous pedicellarice the cover-plate is very slightly developed, 
highly perforated (PL XII. P'ig. 12). The edge shows only very slight indications of teeth, so that they 
are only to be seen under especially high magnifying powers. The stalk of the pedicellarice is quite 
different from that of all other Echiuothurids, as it consists of long, thin calcareous threads, almost 
without any connection except in the upper and lower end of the stalk — as in an Echinus . It is 
evident that this species cannot be referred to any of the other genera; it must form a separate genus, 
for which I propose the name of Kamptosoma l ). 

q xd/i 7 rro) — bend. 
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To this genus belongs further one specimen (or more?) from Chall. st. 272 determined by 
Agassiz as Phormosoma tcnucf — The spicules (PI. XI. Fig. 18) are as in K. astcrias and arranged in 
the same way; no sucking disk. I can give no information of the fact whether the spines are as in 
K. astcrias, as I have no notice of this feature. The pedicellarke are very similar to those of J\. astcrias , 
but here moreover a larger form of tridentate pedicellarke is found (PI. XIII. Figs. 15, 21), which 1 
have not seen in the type specimen of K. astcrias. As, however, the pediccllarice agree otherwise so 
exactly, it may be supposed that this form will also be found in K. astcrias. This larger form of 
pedicellarite is chiefly constructed as the smaller one; the cover-plate has only a few holes in the 
median line, or is quite open the edges not joining completely. The point is a little widened, broadly 
hastate, with exceedingly finely serrate edge; (as in the triphyllous pedicellarke the serrations are only 
to be seen under very high magnifying powers); the holes in the blade are beautifully arranged in 
curved series. They are very long-necked; the head up to o*S mm ; the stalk is of the structure char¬ 
acteristic of the genus Kamptosoma . The smaller form of tridentate pedicellarire resemble to a high 
degree those of K. astcrias the only difference being that the apophysis and edges have no thorns. 
The triphyllous pedicellarke are somewhat shorter and more arched than those of K. astcrias , but they 
have the same peculiar cover-plate, and the serrations of the edge are likewise exceedingly slight. — 
There can be no doubt that this species also belongs to the genus Kamptosoma ; but it may be 
doubtful whether it is a separate species, or identical with K. astcrias. The small differences in the 
pedicellarke are suggestive of its being a distinct species; but this question cannot be decided with 
certainty, till a direct comparison of the two specimens has been made. 

Now we have only left two of the species referred to Phormosoma, viz. Ph. panamense A. Ag., 
and Ph. hispidum A. Ag. As to the former it has been supposed above that it may be a genuine 
Phormosoma, of the latter nothing at all can be said. Both species have only been preliminarily and 
very incompletely described. 

The genus Spcrosoma established by Koehler (228, 229) is especially characteristic by the 
peculiar construction of the ambulacral areas on the actiual side. The secondary ambulacral plates 
are of about the same size as the primary ones; the primary ambulacral plate is divided into an outer 
part, in which the pore is found, and an inner part. Thus 011 the actiual side the ambulacral area 

consists of S series of plates. The tube feet are placed in three widely separated series. The spicules 

are large fenestrated plates, not arranged in series; there is a well developed sucking disk (PI. XIV. 
Fig. 4). Only tridentate and triphyllous pedicellarise are found. The tridentate ones (PI. XI\ . Figs. 2, 
6, 33) remind somewhat of those in Ph. placenta, especially the small forms are only with difficulty to 
be distinguished from those; the widenings from the upper end of the apophysis do not reach to the 
edge of the blade. There is a rather coarse net of meshes in the bottom of the blade, slightly devel¬ 
oped in the small forms, more developed in the larger ones, and in these latter it is set with thorns 

(PI. XIII. Fig. 12.) The length of the head up to 2 mra , the neck rather short in the large ones; the stalk 
of the common structure. In the triphyllous pedicellariae the cover-plate is rather slightly developed, 
with numerous small holes. The edge finely serrate. The primary spines on the actiual side curved, 
with a large, white hoof. 

Besides the species of Koehler, Sp. Grimaldii, a species established by Doderlein (11S), Sp. 
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biseriatum , has been referred to this especially well characterized genus; but it has not hithertho been 
more thoroughly described, so that for the present nothing can be said of this species. 

One more genus will have to be established for a large Echinothurid obtained by the Ingolf - 
Expedition. The tube feet form one irregular series on the actinal side; the spicules irregular fene¬ 
strated plates not arranged in series; no sucking disk. The primary spines on the actinal side curved, 
with large hoof. Three kinds of pedicellarire are found: tridentate, ophicephalous, and triphyllous 
pedicellarire. The tridentate ones occur in two forms; in the larger form (length of the head up to 
3’5 mm ) the blade is filled by a coarse, very thorny net of meshes (PI. XII. Fig. 41). The edges are not 
involuted; the outer part of the blade somewhat widened. The neck very short, the stalk of the 
common structure. The smaller form resembles those in Ph. placenta , but the widenings from the 
upper end of the apophysis reach to the edge of the blade. The ophicephalous pedicellarire (PI. XIV. 
Figs. 19, 23, 25) are very peculiar, the upper end of the valve being widened in a wing-shaped way, 
while the middle part is very narrow. The length of the head ca. o*5 ,nm . The neck is quite short, 
contrary to the ophicephalous pedicellarire of the Echinids, and the stalk is a thick, perforated tube. 

As ophicephalous pedicellarire, as far as hitherto known, are not found in other Echinothurids 
(perhaps they are found, however, in Hygrosoma luculcntum (see above p. 59—60), but then they have 
quite another form) they yield an excellent character for this genus. In the triphyllous pedicellarire 
the cover-plate is rather slightly developed, richly perforated (PL XII. Fig. 31). — For this genus I pro¬ 
pose the name of Tromikosoma 1 ). 

According to these researches the system of the Echinothurids gets the following appearance: 

Phormosoma Wyv. Thomson (emend.). 

The primary spines on the actinal side straight, club-shaped, inclosed by a thick bag of skin; 
marked difference between the actinal and the abactinal sides. The areoles of the actinal side very 
large. The tube feet are arranged in a single series on the actinal side. The spicules large fenestrated 
plates; no sucking disk. Only tridentate and triphyllous pedieellarice. The tridentate ones are simply 
leaf-shaped, with little developed net of meshes. The widenings from the upper end of the apophysis 
do not reach to the edge of the blade. The stalk of the pedicellarire irregularly perforated. 

vSpecies: Ph, placenta Wyv. Thomson, bursar him A. Ag., right urn A. Ag. 

Distribution: Northern part of the Atlantic, Japan, the Philippines, New-Zealand. — Archiben- 
thal forms. 


Echinosoma Poinel (emend.). 

The primary spines on the actinal side curved, with a little hoof at the point; the actinal and 
the abactinal sides look almost quite alike, only a few, large spines being found near the ambitus. The 
areoles large. The tube feet are placed in one almost regular series on the actinal side; the spicules 
large fenestrated plates, no sucking disk. Only tridentate and triphyllous pedieellarice. Of tridentate 
pedieellarice two forms are (always?) found, a large one, flat, with a rich net of meshes, and with the 
upper end of the apophysis continuing some way into the blade as a serrate crest, and a smaller one, 


4 Tpofitxoq — quivering. 
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simply leaf-shaped, with a little developed net of meshes. The stalk of the pedicellarue irregularly 
perforated. 

Species: Ech. tonic (A. Ag.), nrcnnts (Wyv. Thomson). 

Distribution: The Pacific, the northern Atlantic. — Abyssal forms. 

Asthenosoma Grube (emend.). 

Synonym: Cyanosoma Sarasin. 

The primary spines on the actinal side curved, with a rather long, narrow hoof; rather great 
difference between the abactinal and the actinal sides, on account of the numerous primary spines 
covering the whole actinal side; the areoles are almost of equal size on both sides. The spines on the 
abactinal side inclosed by a thick, annularly constricted bag of skin. The tube feet form three dense 
series; the spicules small branched bodies, arranged in longitudinal series. Sucking disk well devel¬ 
oped. Onlv tridentate and triphvllous pedicellarise. The tridentate ones occur in three distinct forms. 
The largest form has a long, narrow blade, widened in the point where it is coarsely serrate (not 
observed in all the species); the second form has a short, broad, and flat blade filled by a rich net of 
meshes and with coarsely sinuate edge. The third form is simply leaf-shaped, with the apophysis con¬ 
tinued to the middle of the blade, or quite to the point as a sharp, serrate crest. The stalk irregularly 
perforated. 

Species: Asth. varinm Grube, Grnbci A. Ag., turns Sarasin, hetcractis Bedford. 

Distribution: Ceylon, the East-Indian Archipelago. — Littoral forms. 

Calveria Wyv. Thomson (emend.). 

The primary spines on the actinal side curved, ending in a little hoof; only a slight difference 
between the actinal and the abactinal sides. The areoles rather small. The primary spines form a 
rather conspicuous series along the outer margin of the interainbulacral areas, especially towards the 
ambitus on the actinal side. The tube feet in three dense series; the spicules in the outer part of the 
tube foot larger fenestrated plates, in the lower part smaller and arranged in longitudinal series. 
Sucking disk developed. Only tridentate and triphvllous pedi cell arise. In the large form of tridentate 
pedicellarise the blade is much involuted, only at the point a little widened, and the edge of this 
widened part is irregularly serrate. The smaller tridentate pedicellarise chiefly of the same form, only 
the widened part of the blade comparatively larger, the involuted part smaller. The stalk irregularly 
perforated. 

Species: C. hystrix Wyv. Thomson, gracilis (A. Agass.). 

Distribution: The northern Atlantic, the Philippines. — Archibenthal forms. 

Araeosoma n. g. 

The primary spines on the actinal side curved, ending in a little hoof; only a slight difference 
between the actinal and the abactinal sides; the areoles rather small, ihe primary spines form a 
rather conspicuous series along the outer margin of the interainbulacral areas, especially on the actinal 
side towards the ambitus. The tube feet in three dense series. The spicules larger fenestrated plates, 
in the lower part of the tube foot smaller, sometimes irregular needles, more or less distinctly arranged 
in longitudinal series. Sucking disk well developed. Besides the commonly occurring tridentate and 
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triphyllons pedicellariae also tetradactylous pedicellarice are found. The tridentate ones occur in 2—3 
different forms. In one form the blade is highly involuted, only the point is widened, deeply indented 
in the edge. The second form has a shorter involuted part, and a comparatively larger widened point, 
with coarsely sinuate edge; in the smaller specimens of this form the edge of the widened part may 
be cpiite straight. (In one species [A. tcsselatum ) instead of this form a tridentate pedicellaria is found, 
in which the edge of the blade is not at all involuted, and the blade is filled by a coarse net of 
meshes; in another species (A. Belli) only (?) very large specimens are found of the second form, and here 
occurs moreover a third, smaller form with involuted edge and widened point the edges of which are 
not sinuate. — The position of these two species is somewhat uncertain). The stalk of the pedicellarice 
irregularly perforated. 

Species: A. fenestratum (Wvv. Thoms.), coriaccnm (A. Ag.), tcsselatum (A. Ag.) (?), Belli 11. sp. (?). 

Distribution: The northern Atlantic, the Viti Islands, the Philippines. — Sublittoral-archiben- 
thal forms. 

Hapalosoma n. g. 

The primary spines on the actinal side curved, with a rather long, thin hoof; they form a 
regular, conspicuous series along the outer margins of the interambnlacral areas, which series continues 
some way up on the abactinal side. The areoles not very large; no conspicuous difference between 
the actinal and the abactinal sides. The tube feet in three series — almost as in an Echinus. The 
spicules almost rod-shaped, above somewhat larger fenestrated plates, arranged in two series; the 
sucking disk well developed. Three kinds of pedicellaria: globiferous, tridentate, and triphyilous ones. 
In the globiferous ones the glandular bags are quite wrapped in a common skin; they open in the 
point of the head each through a separate little pore. The valves, which are situated between the 
glandular bags, reach only half-way to the point. The tridentate pedicellarire are simply leaf-shaped, 
with an only slightly developed net of meshes; only this form is found. The stalk of the common 
structure. 

vSpecies: U. pellucidum (A. Ag.). 

Distribution: The Philippines, New Guinea. — Snblittoral form. 

Hygrosoma n. g. 

The primary spines on the actinal side curved, with a large, white hoof; they are scattered 
near the ambitus; the areoles large; the difference between the actinal and the abactinal sides rather 
great. The tube feet are arranged in one almost regular series on the actinal side. The spicules 
large fenestrated plates, no sucking disk. Only tridentate and triphyilous pedicellaria^. The tridentate 
ones occur only in one form, highly involuted; the point is widened in a spoon-like manner, and its 
edge is straight. The stalk of the pediccllarke of the common structure. In one species, II. Ihcu- 
lentitm , another kind of tridentate pcdicellarke is found, with very thick and broad blades, almost as 
ophicephalous pedicellaria;; but the species cannot with certainty be referred here. 

Species: II. Petcrsii ( A. Agass.), hoplacantha (Wyv. Thoms.), luculentinn (A. Ag.) (?). 

Distribution: The northern Atlantic, the Pacific. — Sublittoral-archibenthal forms. 

Tromikosoma n. g. 

The primary spines on the actinal side curved, with a large hoof, they are only few and 
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scattered, and form no regular series; the areoles of a middle size; no great difference between the 
actinal and the abactinal sides. The spicules irregular fenestrated plates, not in series; the tube feet 
in one irregular series on the actinal side; no sucking disk. Three kinds of pedicellarke: ophice- 
phalous, tridentate, and triphyllous ones. The ophicephalons ones with the valves highly constricted 
in the middle, short neck, and tube-formed stalk. The tridentate ones occur in two forms, a larger 
one with leaf-shaped point, filled by a coarse, thorny net of meshes, not involuted; and a smaller one, 
simply leaf-shaped, with the widenings of the apophysis ending at the very edge of the blade. The 
stalk of the tridentate and the triphyllous pedicellarke of the common structure. 

Species: T. Kochlcri n. sp. 

Distribution: The Davis Strait. — Abyssal form. 

Sperosoma Koehler. 

The primary spines on the actinal side curved, with a large white hoof; they occur scattered; 
the areoles large. Rather great difference between the actinal and the abactinal sides. The secondary 
ambnlacral plates on the actinal side of the same size as the primary ones; the ambiilacral areas con¬ 
sist on the actinal side of 8 series of plates. The tube feet on the actinal side in three widely 
separated series. The spicules large, fenestrated plates, not arranged in series; sucking disk well 
developed. Only tridentate and triphyllous pedicellarke. The tridentate ones are simply leaf-shaped; 
the widenings from the upper end of the apophysis do not reach to the edge of the blade; in the large 
ones the blade is filled by a coarse, thorny net of meshes. The stalk of the common structure. 

Species: Sp. Grimaldii Koehler, biscriatum Doderlein. 

Distribution: The northern Atlantic, the Indian Ocean. — Archibeuthal forms. 

Kamptosoma n. g. 

The spines (at all events some of them) flat and widened towards the point; hoof (?); no great 
difference between the actinal and the abactinal sides. Secondary ambnlacral plates seem to be wanting. 
The tube feet form a single series. Only tridentate and triphyllous pedicellarise; in the tridentate ones 
the blade is flat with more or less developed cover-plate; a larger and a smaller form are found, only 
little different. In the triphyllous pedicellarke the cover-plate is uncommonly slightly developed. The 
stalk consists of long threads almost only united at the ends. 

Species: K aster ias (A. Agass.). 

Distribution: The Pacific. — Abyssal form. 

Jnccrtcc scdls: 

Phormosoma panamense A. Ag. 

— hispid inn A. Ag. 

Asthaiosoma loiigispiuum Yoshiwara. 

— lijama'i Yoshiwara. 

As has been done above in the Cidarids I shall also here expressly observe that I do not 
regard the generic diagnoses given here as complete. As well the structure of the test as the inner 
anatomy stands in need of an exact examination in several of the genera. I must, however, regard 
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all the genera established here as good ones, and also the limitation of the old genera Phormosoma 
and Asthcnosoma is no doubt correct. Only the genera Arcrosoma and Hygrosoma are perhaps still 
taken in too wide a sense, in as far as the species A. tcssclatum and Belli , as also H. Inculentnm 
ought perhaps to be separated as particular genera; at all events, however, they are most nearly allied 
to the genera to which they are here referred. 

In stead of the former confusion of species and the two genera that were not to be kept 
distinct, we have got a number of definitely characterized and easily recognisable genera — a result 
that has been obtained especially by a careful examination of the pedicellariee. Thus it proves here 
as in the Cidarids to be a fact that the spines and the structure of the test are in no way a sufficient 
basis for the classification. Otherwise the spines play a prominent part in the classification of the 
Echinothurids, and by means of these alone a far better classification might have been obtained than 
the one expressed in the old genera Phormosoma and Aslhcnosoma. 

For the present it must be left undecided whether there may be any question of a grouping 
of the genera into subfamilies. There is, however, no doubt that the genera Phormosoma and Kamp - 
tosoma are rather distantly allied to the other genera. 


5. Phormosoma placenta Wyv. Thomson. 

PI. IV, Figs. 1—2. PI. XI, Figs. 7, 10, 25. PI. XII, Figs. 2—3, 7, 11, 19, 21, 23, 25, 26, 37, 39. PI. XIII, Fig. 7. 

Synonym: Phormosoma Sigsbci Agassiz. 

Principal literature: Wyville Thomson: Porcupine -Echinoidea (395). p. 732. PI. LX 11 —LXIII. 

- A. Agassiz: 6. p. 75. <Jhake-Echini (9) p. 30. PI. XII, XY. Fig. 3—19. — E. A. Yerrill: 418. p. 139. 
— \V. E. Hoyle: Rev. List of P»rit. Ech. (202). p.406. — F. Jeffr. Bell: 69. p. 436—38. Catalogue of 
Brit. Ech. (73). p. 144. 

This species has been so carefully described by Wyv. Thomson and Agassiz, that there is 
no reason to give here again a complete description of it. Only a few structures need still a more 
exact description, viz. the spines, the tube feet, and the pedicellarire; some remarks must also be made 
with regard to the development and transformation of the apical area, as also with regard to the inner 
structure. 

Of the spines on the actinal side of this species Bell (Catal. p. 144) says: «from what is known 
... it is probable, that they are rather long and have a stout calcareous cap . This is wrong. Wyv. 
Thomson, to be sure, says ( 1 . c.) that two kinds of spines are found, but what he describes and figures 
is only larger and smaller spines of the kind found on the abaetinal side; the large spines on the 
actinal side have been broken in his specimens. Agassiz, in the description of Ph. placenta (&Blake - 
Echini), says nothing of the spines of the actinal side, but from his fig. 8. PI. XII it is seen that they 
are club-shaped, and in the explanation of the figures they are called ^clubshaped . I11 the diagnosis 

of Ph. Sigsbn\ which, according to Agassiz himself, is synonymous with Ph. placenta, it is said: 

< primary radioles on the actinal surface resembling those of Ph. bnrsaria , and of these latter he says 
(Chall. Ech. p. too): on the actinal surface the primary spines are not tipped with a solid hoof, but 
all end in a fleshy bag . — Thus it may be seen, by comparing the several statements, to be sub- 
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stantiated in an indirect maimer in the literature that the primary spines on the actinal side are 
inclosed in a thick bag of skin, and it may be seen rather easier on the animals themselves when 
they are fairly well preserved. These bags of skin may possiby contain poison apparatus; at all 
events the living Phormosomes are said to sting when touched, and there seems to be no poison bags 
on the spines of the abactinal side. 

These skin-covered spines are of a more complicated structure than the spines of the abactinal 
side; only at the base it may still be seen that they have originally been tubular as the other spines. 
They end in a broad serrate point (PI. XII. Fig. 11). I11 transverse sections it is seen that they are 
tubular in the lower part with projecting, hollowed ridges (PI. XI. Fig. 7 b); towards the point these 
ridges become much less conspicuous and quite irregular. At the same time the cavity is filled bv 
an irregular net of meshes of fine calcareous threads running parallel to the longitudinal axis of the 
tube (PI. XI. Fig. 10). The spines of the abactinal side, as is seen from the excellent figure by Wyv. 
Thomson (PI. LXII. 3), are hollow tubes, very regularly perforated, and ending in a long, fine point. 
Most frequently, however, the thorns are both fewer and more feeble than in this figure. Transverse 
sections show that here no projecting longitudinal ridges are found (PI. XI. Fig. 7 a). The spines on 
the peristome are covered in their whole length by a thick skin, but they have no bag-shaped 
widening in the point. The spines themselves are constructed as the primary spines of the actinal 
side, the only difference being that they are not widened at the point (PI. XII. Fig. 19). 

The expression of marginal fasciole', used by Agassiz of the close-sitting small spines at 
the ambitus ( Blake -Echini, p. 34) is to be avoided, at all events for the present. Agassiz, to be sure, 
thinks that they take(s) almost the prominence of a fasciole, and are (is) interesting as showing how 
such a structure may exist in a rudimentary form in the Desmosticha • (Chall. Ech. p. 98). I do not 

think that it recalls to any striking degree the fascioles of the Spatangids, and at all events we have 

for the present no safety that they are homologous formations. The expression of marginal fringe 
used by Wyv. Thomson is therefore to be preferred, as it is quite without morphological pretensions. 

Wyv. Thomson (op.cit. p. 735) states that the tube feet are provided with a sucker with a 
well-developed calcareous rosette of four or five pieces . This sucker I have not been able to find; 
according to my examinations all the tube feet, as well actinal as abactinal, end in a point, without 
sucking disk. The spicules, which are, as stated by Wyv. Thomson, irregular, larger or smaller 
fenestrated plates, are commonly arranged in 4 longitudinal series. This is especially distinct in the 
lower part of the tube foot; towards the point the plates become larger and arcuate, and at last they 
surround the foot as a mail. There is no great difference between the spicules of the tube feet of the 
actinal and the abactinal sides; they are only more slightly developed in the latter (PI. XI. Fig. 25). 

In young specimens of Ph. placenta, the peculiar feature is found in the tube feet of the abac¬ 
tinal side that only the uppermost one of the three tube feet that correspond to each ambulacral plate, 

is well developed, while the other two are quite rudimentary. The same fact may also be found in 
large specimens, and it may at all events most frequently be seen that the uppermost one of each set 
of three tube feet (the one belonging to the inner one of the two small secondary ambulacral plates) 
is more developed than the others. In these rudimentary tube feet no spicules are developed; neither 
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are any spicules found in the skin on the outside of the plates (which may easily be prepared off) or 
in the bag of skin round the spines of the aetinal side. 

The pedicellariae. The tridentate pedicellaria occur only in one form, with simply leaf-shaped 
valves. The size is very different, from cpiite small ones to such where the head has a length of 2 rara . 
The form of the valves is rather varying, sometimes short, broad, and flat, almost without any net of 
meshes, sometimes long, narrow, and deep, or long and broad, with a rather well developed net of 
meshes at the bottom. On PI. XII. Figs. 2, 3, 7, 26, 37, 39 some forms are given; all transitions between 
them are found; but narrow and broad forms do not seem to occur in the same individual, as in Ph. 
bursarinm. The upper end of the apophysis is widened, but these widenings do not reach to the edge 
of the blade, they cease about midway on the side. Also the net of meshes at the bottom of the blade 
is an immediate continuation of the upper end of the apophysis; it is always smooth. The sides of 
the blade are most frequently a little bent outward, especially on the narrow forms. The edge is 
finely serrate, which is only to be seen under higher magnifying powers. The tridentate pedicellaria 
figured on PI. XIII. Fig. 7, is the long, narrow form. The neck is rather long, the stalk is thin, irre¬ 
gularly perforated. 

In some specimens from st. 40 the tridentate pedicellaria; are especially long and narrow (the 
pedicellaria figured on PI. XIII. Fig. 7 is one of these), so that we might be inclined to regard these 
as a separate species or variety. As there seems, however, to be no other characters, — with the 
exception that the tube feet of the aetinal side are more rudimentary than usual — and as the form 
of the pedicellaria; may be rather varying, there can scarcely be any question of regarding these speci¬ 
mens otherwise than as good Ph. placenta. 

The triphyllous pedicellaria: have been excellently figured by Wyv. Thomson (PI. LXII. Fig. 6), 
so I only figure one valve seen from the inside (PI. XII. Fig. 21). The cover-plate is here very slightly 
developed, but in this feature some variation is found. The outer edge is finely serrate. 

Sometimes two-valved pedicellaria; are found, especially tridentate ones, more rarely triphyllous 
ones. They are constructed as the normal three-valved pedicellaria, and have an apophysis as these, 
only more slightly developed. It is rather interesting to compare these pedicellaria; with the normally 
two-valved ones in Porocidaris\ in the latter the apophysis is quite wanting. I have found a few 
instances of a tridentate pedicellaria, in which the edge of the blade was a little involuted for a short 
space below, so that it reminded of the small tridentate pedicellaria; in Arcrosoma fcvcstratuin. 

The sphteridire (PI. XII. Figs. 23, 25) are commonly almost globular, but show too great varia¬ 
tion to be reliable specific characters. As observed by Agassiz they are placed in a series along the 
tube feet from the mouth far up on the abactinal side. 

According to Bell (69. p. 438) the longitudinal muscles are altogether absent from Phormo- 
soina■>. I cannot agree with Bell in this statement; they are also found in Ph. placenta , and are of 
the common form, but they are fine and break easily, so that the preparation must be made with 
great caution, in order to get a distinct view of them. 1 think it only little probable that any greater 
individual variation with regard to the development of the longitudinal muscles should be found in 
Ph. placenta , so that they might even sometimes be quite wanting. The organs of Stewart, as shown 
by Bell (op. cit.), are very little developed. 
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Agassiz ( Blake -Echini. PI. XV) lias figured several stages of development of this species. 
As among the material of Ph . placenta collected by the Ingolf several small specimens are found, 
especially from st. 25 (the Davis Strait), I have been able to follow the development of the apical area, 
and have found that the description of this development given by Agassiz does not agree very well 
with what is shown by the specimens before me. Whether this is due to the fact that the figures 
given bv Agassiz are inaccurately drawn, or perhaps a confounding with another species has taken 
place, I shall not try to decide. (Idle possibility of the West-Indian specimens of Ph. placenta being a 
special local form, seems to be excluded: some specimens from the Gulf of Mexico, which our museum 
has received from the Smithsonian Institution, agree exactly with those taken in the Davis Strait.) 
I shall only figure a couple of stages of the development of the apical area in the specimens in hand. 

On PI. IV. Fig. 2 the apical area of a specimen of a diameter of j mm is figured. Agassiz on 
PI. XV. Fig. 3 figures the apical area of a specimen of a diameter of S ram . The difference between these 
two figures is rather conspicuous. I11 the specimen figured here the ocular plates have a peculiar, 
*spade -like form, and the genital plates almost join inside of them, so that the ocular plates only 
just touch the anal area; the madreporite may already be distinguished. In the figure of Agassiz 
the form of the ocular and the genital plates is quite different, and the ocular plates reach far inside 
of the genital plates. On PI. IV. Fig. 1 the apical area of a specimen of a diameter of 37™“ is figured. 
The development of small plates, partly at the cost of the genital and ocular plates, is here already 
rather advanced, the ocular plates, however, having still essentially kept the form characteristic of the 
younger stages. (I11 the adult animal this form is no more to be recognized.) Even if all possible 
transitional stages between the two figured here were not found, there could scarcely be any doubt 
that tliev are developmental stages of the same species. The peculiar small, oblong plates in the skin 
of the region round the anal opening, begin already to appear in specimens of a diameter of I5 mra . 
(They have here beeu drawn a little too regular.) Agassiz (PI. XV. Figs. 9 and n) figures the apical 
area of specimens of a respective diameter of 2S mm and 4i mm . The resemblance to the figures given 
here is not striking; but the figures are rather indistinct, so that it is difficult to compare the details 
of the two sets of figures. Further Agassiz (PI. XV. Fig. 5) figures the apical area of a Ph. placenta 
of a diameter of iy mm ; this figure agrees as badly with a specimen of i7 mm now before me, as does 
the figure 3 of Agassiz with the apical area of a specimen of 7 mm figured here. — A comparison of 
these two figures in Agassiz (Figs. 3 and 5) conveys the direct impression that they do not belong 
to one species. But whatever the case may be with regard to these figures, it is a sure fact that the 
specimens before me are really Phormosoma placenta. It is still to be observed that the figures given 
here have been drawn from dried specimens; in specimens in spirit it is generally impossible to see 
the limits between the plates distinctly. 

A large material of this species has been obtained by the Ingolf -Expedition on the following 
stations: 


St. 24. (63° 06' N. Lat., 56" 00' \Y. L. 

1190 fms. Mud. 2° 7 bottom temp.). r specimen. 

— 25. (63° 30’ — 54 0 25' — 

582 — — 3 0 6 

— 

). 167 

— 28. (65 17' — 55 42' — 

420 — — 38 

— 

). 27 

— 40. (62 :, 00' — 21° 36' — 

845 — - 3 9 

— 

)• 5 

- 63. (62 40' — 19° 05' — 

800 — — 43 

— 

)• 2 — 
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St. 69. (62° 40' X. Lat., 22 0 17' W. L. 589 fms. Mud. 3° 9 bottom temp.). 1 specimen. 

— 73- ( 6 2° 58' — 23° 28' — 486 — — 5 ° 1 - )• 3 ~ 

— 76. (6o° 50' — 26° 50' — 806 — — 3 0 7 — ). 1 — 

— 83. (62° 25' — 28° 30' — 912 — ? 3 3 I — ). 3 

From previous collections we have some specimens from the Davis Strait (66° 49' X. Lat., 
56° 28' \Y. L. 235 fathoms. Wandel). 

Phormosoma placenta is distributed over the whole northern part of the Atlantic, from the West 
Indies to the Davis Strait, from the Bay of Biscay to the Faroe Islands and Iceland. It has been 
taken on depths from 150—1356 fathoms (Bell Catalogue, Hoyle 202, Rath bun 337), but it seems 
chiefly to be found on ca. 400— rooo fathoms. Koehler (226. p. 91) also observes that it is «relative- 
ment rare dans les dragages profonds . It is an archibenthal form scarcely occurring on the great 
depths in the Atlantic, but limited to the territories of the mentioned depth that stretch across the 
Atlantic south of Iceland and then follow the European and American coasts southward. It is scarcely 
found north of the ridge across the Denmark Strait or that between Iceland and the Faroe Islands. 
It seems absolutely to demand a positive bottom temperature. 


6. Calveria hystrix 1 ) Wyv. Thomson. 

PI. III. Figs. 12. PI. XI. Figs. 5, 29. PI. XII. Fig. 34. PI. XIII. Figs. 17, iS. PI. XIV. Figs. 13, 26. 

Synonym: Asthniosoma hystrix (Agassiz, Bell, Koehler etc.). 

Non: Calveria L Isthcnosonia ) fcncstrata Wyv. Thomson. 

Principal literature: Wyv. Thomson: Echinoidea of Porcupine» (395) p. 73S. PI. LXIY—EXY. 

— A. Agassiz: Revision of Echini II. p.273. PI. II. c. Fig. 1—5 (?). — 6 p. 74.— 14 p. 3. PI. II. Fig. 1—2. 

— W. E. Hoyle: Revised List of Brit. Echinoidea. (202) p. 407. — F. Jeffr. Bell: 72 p.526. PI. XXIY— 
XXY. — Catalogue of British Echinoderms. p. 143. — R. Koehler: 229 p. 9. 

After the excellent description of this species by Wyv. Thomson it is unnecessary here to 
give a new thorough description of it; only a few points stand in need of a somewhat more exact 
description than has hitherto been given. 

The primary spines on the actinal side are curved (somewhat more than shown by the figure 
(PI. III. Fig. 2)), and end in a small, short, and somewhat widened hoof; it is whitish, and consequently 
rather conspicuous on the pink spine. < Flaring at the extremity», Agassiz (14 p. 5) says of the spines, 
otherwise their ending in a hoof is not mentioned in the literature. In transverse sections of the 
spines (PI. XI. Fig. 5) it is seen that the longitudinal ridges are rather low, widened in the outer part, 
with a little projection (indented) on the outside. The small spines on the abactinal side give in trans¬ 
verse sections a figure a little different (PI. XI. Fig. 5 b); the outer surface of the longitudinal ridges 
is finely arcuate, and their edges are almost joining. 

The pedicellarke have been excellently described and figured by Wyv. Thomson, who gives, 
however, 110 figures of the single valves, so that the features systematically most important cannot be 
seen in his figures. In the larger form of tridentate pediccllarue (PI. XIY. Fig. 26) the blade is highly 

‘) On PI. Ill it is wrongly called Asthniosoma ; this plate was reproduced before my stay at British Museum, that is 
to say, before I had a quite clear understanding of the generic relations of the Echinothurids. 
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involuted, only the point is somewhat widened, and the edge of this terminal part is almost straight 
cut off, but irregularly serrate. The involuted part of the blade is filled by an irregular net of meshes. 
I11 the smaller form of tridentate pedicellarice (PI. XIII. Figs. 17—18) there is a comparatively larger 
widened part in the point of the blade, and a corresponding smaller, involuted part; this feature is 
rather varviug according to the size. The edge of the widened part is also here irregularly serrate, 
but may in the smallest specimens be almost quite straight and regularly serrate. The blade is less 
curved in the small form than in the large one, and accordingly the valves are less wide apart when 
the pedicellaria is shut, which feature is excellently seen in the figures of Wy v. Thomson. 1 quite 
agree with Wvv. Thomson, when he thinks this smaller form to be a modification of the first 
more or less reduced in size and lengthened in its proportions ; on the other hand I must protest 
against his finding it like some of the common varieties in the Cidaridce (op. cit. p. 739). Any resem¬ 
blance to the pedicellarice of the Cidarids is absolutely not found, except so far that both forms are 
pedicellarice, and as such agree in their chief structures. — The size of the tridentate pedicellarice 
(the head) is up to r2 mm , as stated by Wyv. Thomson. The neck is rather short in the large pedi¬ 
cellarice, somewhat more developed in the small ones. The triphyllous pedicellarice have a very large 
cover-plate, most frequently almost without holes; only in the median line there is a series of large 
holes, made by protuberances from the sides of the cover-plate growing towards the middle and coa¬ 
lescing there (PI. XII. Fig. 34). The outer edge is rather strongly dentate. The stalk of the pedicel¬ 
larice is of the structure common in the Echiuothurids, irregularly perforated. The splueridice are rather 
long-stalked, their head beautifully round and smooth (PI. XIY. P'ig. 13). 

The spicules are arranged in two series in the lower part of the tube feet; they are here 
narrow, more or less rod-shaped, with few, sometimes no holes (PI. XI. Fig. 29); they are placed across 
the longitudinal axis of the foot. Above they are large, irregular fenestrated plates quite encompassing 
the foot. 

The «longitudinal muscles are well developed; on the other hand no distinct organs of 

Stewart were seen in the specimen I opened. To be sure, Koehler (op. cit.) states the organs of 

Stewart to be well developed. As Koehler, however, follows Bell in regarding Calvcria hystrix and 
fcncstrata as synonyms, it cannot be seen, which of these species he has examined. Nor could I see 
the organs of Stewart in a specimen of the latter species. 

Of Calvcria hystrix two specimens have been obtained by the Ingolf -Expedition on the sta¬ 
tions 89 (64° 45'N. Eat., 27 0 20' W. L. 310 fathoms, the bottom mud, bottom temperature S ), and 97 
(65° 28'N. Eat., 27 0 39'W. L. 450 fathoms. Sandy mud. Bottom temperature 5 1). The specimen from 
st. 97 is very beautifully preserved, and as the colour has almost not faded — to judge by a coloured 
sketch made on board from the living animal — it is here figured in colours (PI. III. Figs. 1—2); only 
the darker bands mentioned by Wyv. Thomson (p.740), are 110 longer seen distinctly; in the original 
sketch they are indicated. 

Whether the specimen of 3 mm mentioned by Agassiz in Rev. of Echini, Pt. II. p.273, really is 

a C. hystrix , cannot be seen from the figures. Agassiz, to be sure, says that the pedicellarice are 

similar»; but it is not quite evident whether they resemble those of C. hystrix, or those of Asthcnosoma 
Grnbci\ and even if the meaning be that they resemble the figures of the pedicellarice in t . hystrix 
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given by Wyv. Thomson, the statement is not to be relied on, as the most characteristic feature of 
these, the irregular edge of the terminal part of the blade, has not before been observed. 

The statements in the literature with regard to the distribution of this species, are upon the 
whole quite unreliable, as we cannot be sure that it is really this species which has been examined 
in each case. No doubt the statements apply often to Arccosoma fcncstratum , and probably also to 
A. Belli Mrtsn. (see above p. 54—55), which has likewise been confounded with C. hystrix. It may, however, 
be taken to be probable that its distribution is the same as that of Phormosoma placenta , viz. ca. 100— 
ca. 1000 fathoms along the coasts of Europe and North America, and across the Atlantic south of 
Iceland. It is only known from the territory with positive bottom temperature. In the <cold area* 
it Is certainly not found. 

7. Araeosoma fenestratum (Wyv. Thomson). 

PI. XI. Fig. S. PI. XII. Fig. 33. PI. XIV. Figs. 1, S, 14, 17, iS, 24, 32. 

Synonyms: Calvcria fenestrata Wyv. Thomson. 

Asthcnosoma fcncstratum (A. Agass.). 

— Rcynoldsii A. Agass, 

Non: Calvcria {Asthcnosoma) hystrix Wyv. Thomson. 

Principal literature: Wyv. Thomson: Echinoidea of Porcupine (395) p. 741. PI. LX 1 II. 9—10, 
EXVI—LXVH. — A. Agassiz: 6. p. 75. «Blake*.-Echini (9) p. 29. PI. XIII—XIV. (^Asthcnosoma hystrix ). 
— W. E. Hoyle: Rev. List of Brit. Echinoidea (202). p.408. —■ F. Jeffr. Bell: 72. PI. XXIV. Fig. r, 
PI. XXV. 

The reasons why this species is not, as has been supposed by Bell (72) and Koehler (229), 
synonymous with Calvcria hystrix , but on the contrary must be referred to another genus, have been 
given above (p. 52—53). — In Preliminary Report of the Blake -Echini > (6. p. 75) Agassiz describes an 
Asthcnosoma by the name oi A. Rcynoldsii^ readily distinguished from A. hystrix by the larger, higher 
coronal plates, the prominent vertical row of primary tubercles 011 the outer edge of the iuterambu- 
lacral area on the abactinal side, the less numerous secondaries and miliaries and the color of the test. 
'File primary spines, quite closely packed, on the actinal side, are long, slender, slightly curved, and 
trumpet shaped; on the abactinal side they form one principal vertical row extending half-way to the 
apical system near the outer edge of the interambulacral areas. The rest of the test is covered by 
distant small secondary spines . After having examined a great many specimens, Agassiz has later 
(9. p. 29) got the conviction that the specimens he separated as H. Rcynoldsii , are only large speci¬ 
mens of Asthcnosoma hystrix ; the differences, striking as they appear, are merely due to agc». 

From the Ingolf (st. 89) we have a specimen, no doubt identical with the A. Rcynoldsii* of 
Agassiz; it agrees very well with the description quoted, and with a specimen received from U. S. 
National Museum under the name of Asthcnosoma hys/rix» ) and both agree exactly with a fragment 
of a type specimen of Calvcria fenestrata which 1 had occasion to examine in British Museum (see 
above p. 53). It is true that the tetradactylous pcdicellarire are wanting in both specimens as well as 
in the mentioned type specimen; but in all other respects they are quite similar, and above all, the 
trideutate pcdicellaruc are identical in all of them. There can be no doubt that the long missed, at 
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last almost mystical Calvcria fencstrata has here been refound. It proves, into the bargain, to be common 
enough, and has only been missed, because it has been confounded with Calvcria hystrix. The exceed¬ 
ingly remarkable tetradactylous pedicellaria:, which would be an excellent character of this species, 
seem generally to be wanting, probably broken off, possibly originally wanting in some specimens (as 
in other Echiuids individuals are often found quite wanting some kind of pedicellarue normally found 
in the species, — for instance globiferotis pedicellarue in Echinus Alcxandri). To be sure, the differ¬ 
ence between the two species with regard to their habitus is considerable; but if we examine more 
exactly the details of this difference, we shall be much surprised to find a great conformity in almost 
all external features, above all in the arrangement of the tubercles. No other difference can in reality 
be given with regard to the common appearance than the fact that A. fcncstratum is far more robust 
than Calvcria hystrix , and that the colour is different. The great difference in the form of the plates 
in the two species emphasized by Wyv. Thomson as a chief character, is only to be seen in dried 
specimens, and, strictly speaking, only from the inside; it is moreover, as shown by Bell (op. cit.), 
subject to great variation. It is only by examining the pedicellarire that we find sure characters. As 
the pedicellarire have not hitherto been taken into consideration, there is, so far, a good excuse of the 
fault committed by the confounding of the two species. 

A thorough description of this species is not necessary here, any more than with regard to 
the two preceding ones; I shall only make some supplementary remarks, and for the rest the reader 
is referred to the descriptions by Wyv. Thomson and Agassiz (the latter one to be found under 
A, Reynold sii). 

The primary spines of the actinal side end in a small, short, and rather broad hoof; this I take 
to be what Agassiz means by calling them trumpet-shaped . The structure is as in Calvcria hystrix , 
only that the spines seem here always to be smooth, while in C. hystrix they are more or less thorny. 
(Transverse section. PL XI. Fig. 8). The spicules are large, irregular fenestrated plates, which in the 
outer part of the tube foot encompass it completely; in the lower part they are somewhat smaller, and 
are arranged in four longitudinal series. Sucking disk well developed. 

The tetradactylous pedicellarire I have not seen, but as in A. coriaccum they are quite similar 
to those figured by Wyv. Thomson for A. fcncstratum, it may be considered rather certain that no 
specific characters are found in them. Such characters are, on the contrary, found in the tridentate 
pedicellarice, as shown above. There are two forms of tridentate pedicellarice. In the larger form, 
which has been overlooked by Wyv. Thomson, but which I have found in the mentioned type 
specimen, the blade is much involuted and curved outward. The point is somewhat widened, and has 
two deep sinuations in the edge on each side (PI. XIV. Fig. 32), but the edge is otherwise not indented. 
The blade is filled bv a rather coarse net of meshes. The valves are very wide apart when the pedi- 
cellaria is shut. The base is especially large, so that there is room for a great many muscular fibres; 
no doubt these pedicellarice are very powerful. The head has a length of up to 2 mm , the neck is quite 
short. — The smaller form is very much varying as to size and form; the larger ones (PI. XIY. Fig.24) 
recall the large form very much, but the valves are much less curved, the widened part of the point 
is comparatively larger, and the edge not so deeply sinuate. I11 the smallest ones the valves are 
almost not separated, and the edge is almost quite straight. Wyv. Thomson has figured one of 
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these smaller forms (PI. LXVII. Fig. 7). Oil PI. XIV. Figs. 8, 17, 18, 24 valves of larger and smaller 
specimens of this form have been figured; they are all extremely finely serrate in the edge. They 
are short-necked as the large form, the smallest ones, however, with a somewhat longer neck. The 
stalk of the common structure. The cover-plate of the triphvllous pedicellarue is highly developed 
(on PI. XII. Fig. 33 there is a broad, open space in the median line, but most frequently the projections 
of the edges join in the middle, so that the common series of large holes in the median line is formed); 
the valves are lengthened, narrow below, rather abruptly widened above. The edge finely serrate. — 
The sphseridise (PI. XIV. Fig. 14) are somewhat more lengthened than in C. hystrix . 

Wy v. Thomson (op. cit. p.473) describes the colour of this species very thoroughly. Bell (72. 
PI. XXIV) gives a couple of excellent coloured figures of the two species hystrix and fenestration (only 
the test). As already mentioned he regards them as one species, as he finds very great variation in 
the size of the uncalcified space between the plates. With regard to the different colouring Bell 
remarks: The coloration of tests, however, does not often go far in helping in the discrimination of 

species of Kchinoids . He finds a considerable variation in the extent and intensity of the colour, and 
some specimens are, moreover, quite bleached. — I am inclined to attach more importance to the 
colour as a distinguishing mark between the Echinids. To be sure, bleached specimens are often met 
with, and they, of course, cannot be recognised by the colour, but fortunately specimens are very often 
found that have kept their natural colour almost completely, and such specimens are found, at all 
events, in most of the divisions of Echinids. In such specimens the colour is a really good character, 
as, according to my observations (and I have seen numbers of living Echinids, as well in northern 
as in tropic seas) the species have most frequently a rather constant and characteristic coloration. 
However, I think the colour to be only rarely an absolutely reliable character. As to the two 
figures given by Bell there is, in my opinion, no doubt that Pig. 1 is A . fcncstratum and Fig. 2 
Calvcria hystrix . 

The longitudinal muscles are well developed; I have not been able to find organs of Stewart 
in the specimen I have opened. 

Only one specimen has been taken by the Hngolf , st. 89 (64° 45' N. Lat. 27 0 2o' \\. L. 310 fathoms. 
Bottom temperature 8°), the Denmark Strait. 

With regard to the distribution of this species we have only few sure facts. The Porcupine - 
Expedition took it off the Portuguese coast; that it is also found off the western coast of Ireland 
appears with certainty from the paper by Bell (72) quoted above. Agassiz enumerates several 
localities from the sea round Barbados for A. Rcynoldsii\ and in British Museum I have myself seen a 
specimen (called A. hystrix) from Barbados, which is 110 doubt A. fcncstratum. Our museum has 
further received a specimen from Smithsonian Institution obtained near Florida (32 0 36' N. Eat. 
77 0 29' 15" W. E. 258 fathoms); it is also called A. hystrix, but is A. fcncstratum. From these statements 
it may be concluded with rather great certainty that like Ph. placenta and C. hystrix it is found in 
the whole northern Atlantic, as well on the American as on the European side, and across the Atlantic 
south of Iceland on the slopes towards the deep. Its vertical distribution seems to be somewhat 
smaller than that of the other species, the greatest depth from which it is mentioned, being 373 
fathoms (A. Rcynoldsii\ Agassiz, 6); the smallest depth on which it has been taken, is Si fathoms 
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(Hoyle, op. cit.). Thus it seems to belong more to the sublittoral fauna than to the archibenthal one. 
It is certainly only found in places with positive bottom temperature. North of the ridge in the Den¬ 
mark Strait and the one between Iceland and the Faroe Islands it is scarcely found still less in 
the deep regions North of Iceland. 

8. Sperosoma Grimaldii Koehler. 

PI. IV. Figs. 3—5. PI. XI. Fig. 9. PL XII. Fig. 16. PI. XIII. Figs. 12, 23. PI. XIV Figs. 2, 4, 4 a, 6, 11, 31, 33. 

Literature: R. Koehler: 228. 229, p. 16. PI. II, III etc. 

Of this species we have two fine specimens from the Ingolf -Expedition, st. 83 (62 25' N. Lat. 
28° 30'\Y. L. 912 fathoms. Bottom temperature 3 0 . The ridge south west of Iceland), a large one of a 
diameter of i50 mm , and a small one of a diameter of 27 ram . The large specimen is much bleached, and 
shows the violet colour only in spots — it has already been observed by Koehler that this species 
has a tendency to lose the colour in alcohol; — the small specimen has kept the colour very 
beautifully. 

The large specimen agrees, with regard to the actinal side, exactly with the description by 
Koehler; the abactinal side, 011 the other hand, shows some deviations, so that I felt a doubt whether 
it might not possibly be another species than the specimens Koehler has had. So I sent the original 
drawing of PI. IY. Fig. 3 to Prof. Koehler, and asked him to give me his opinion with regard to this 
fact, calling his attention to the deviations from his description, found in this specimen. He has then 
informed me that in spite of the difference in the form of the plates and the arrangement of the pores 
on the abactinal side he thinks it to be the same species, and trusting to his authority I refer this 
beautiful specimen to Sf >. Grimaldii . 

The ambulacral areas (of the abactinal side) are not narrower than the interambulacral ones, 
but even a little broader. Just above the ambitus the middle part of the ambulacral area is only 
formed by the primary plates, the inner accessory ambulacral plate is quite small, placed about at the 
middle of the primary plate; the outer one is large reaching quite to the edge of the area, and often 
expanding so much, that the primary plate does not reach to the edge. A little way, ca. 5—6 plates, 
above the ambitus, the inner accessory ambulacral plate increases rather abruptly so much ill size, that 
it reaches quite to the median line of the area, and so it continues quite to the apical area. Thus the 
primary ambulacral plates are here separated for their whole length; they are of almost the same 
height from the median line of the area to its edge, and so the whole area looks rather regular 1 ). - 
The tube foot belonging to the inner accessory ambulacral plate, is well developed, that of the outer 
accessory plate and of the primary one is quite rudimentary. The two tube feet of the accessory plates 
are placed quite near each other, just at the boundary line between the plates, and in about the same 
height; that of the primary plate is placed opposite to the interspace between the two others. The 
form of the interambulacral plates is also somewhat different from that in the figure of Koehler; they 
are distinctly bent in an angular manner, with the point turned towards the apical area. 

The plates of the apical area cannot be seen through the skiu, only the madreporite; the 

9 The figure (PI. IV. Fig. 3) does not render all these details of the structure of the ambulacral areas quite clear nor 
quite exactly, but on the other hand it renders the habitus of the animal quite excellently. 
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latter is very large and broad, and the pores spread also over some of the small plates inside of it. 
Koehler says that the madreporite is triangular, very large, and prolonged; his figure does not show 
this, there it is scarcely larger than the other genital plates. — The genital openings are covered 
by a large genital papilla, 3—4 rara long, resembling a tube foot. Prof. Koehler informs me that 
a similar formation was found in his specimens; he has seen traces of it on some of the plates; but 
as his specimens were badly preserved he could not distinguish the nature of these traces with cer¬ 
tainty, but took them to be loosened pieces of skin. After having seen my drawing he feels certain 
that they were the genital papillae. — A similar formation is mentioned by de Loriol (246 p.369) in 
the specimen he (wrongly) takes to be a young Asthenosoma varium: les pores genitaux sont tres 
grands, circulaires, converts d'une fine membrane an milieu de laquelle saillit la papille genitale»; for 
the rest de Loriol has no further remarks of this peculiar formation. 

Neither with regard to the spines of the dorsal side does this specimen quite agree with the 
description of Koehler: Dans les zones interambulacraires les tubercules primaires forment, vers le 
milieu de chaque rangee de plaques, tine file assez reguliere qni s’etend jusqu’a line petite distance 
du periprocte, niais toutes les plaques interambulacraires ne portent pas de ces tubercules primaires» 
(p. 19). Here they do not at all form a regular series, are on the contrary placed very irregularly. 
According to Koehler the spines are much shorter on the abaetinal side than on the actinal side; 
in the specimen in hand the fact seems not to have been so. To be sure all the primary spines on 
the abaetinal side are broken, but to judge from the fragments kept, they must have been of about 
the same length as the primary spines on the actinal side. As observed by Koehler, the abaetinal 
side looks rather naked here being far fewer spines than on the actinal side. — The structure of the 
spines is the common beautiful one: regularly perforated tubes with raised longitudinal ridges, ending 
in a fine point. Transverse sections of the large primary spines from the actinal side (PI. XI. Fig. 9 a) 
show the longitudinal ridges highly developed, with the outer surface widened, so that their edges 
join completely; they are much hollowed along the median line; secondary connecting beams between 
the longitudinal ridges may be more or less developed. The small spines on the abaetinal side are 
also provided with strong longitudinal ridges, with widened outer surface, and hollowed along the 
median line (PI. XI. Fig. 9b). The primary spines on the actinal side as also the spines of the peristome 
are somewhat thorny, the abaetinal ones are quite smooth. 

Koehler gives a figure of a whole tridentate pedicellaria, but he gives no informations of 
the structure of the blade except the ouc thing that the edge is not serrate — and this is scarcely 
correct, at all events it does not apply to the specimen in hand. In the largest pedicellarke (the head 
of a length of up to 2 mm ) the valves are very broad and flat, and join completely, when the pedicel¬ 
laria is closed (PI. XIY. Pig. 33). The widenings from the upper end of the apophysis reach almost or 
quite to the edge of the blade, which is not involuted; in the outer part of the blade the edge is 
somewhat sinuate. The blade is filled by a very complicated net of meshes continuing into strong 
spines, arranged tolerably in longitudinal series (PI. XIII. Fig. 12). I11 smaller pedicellarke the net of 
meshes is more slightly developed, and only quite few teeth or none at all are found (PI. XIY. Figs. 2, 
6). The quite small ones have only an indication of a net of meshes above the apophysis, and their 
blade is much narrower. As all transitions are found between these forms, no distinction can be made 
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between two kinds of tridentate pedicellarue. The neck is rather short, the stalk of the common 
structure (PL XIV. Fig. 31). The cover-plate of the triphyllous pedicellarue is rather well developed, 
with numerous small holes; the outer part of the blade is not very broad, the edge finely serrate 
(PL XII. Fig. 16). 

The spicules of the tube feet on the actinal side are large, generally somewhat curved fenes¬ 
trated plates (PL XIV. Fig. 4a); they inclose the foot completely and are not distinctly arranged in 
longitudinal series. A little sucking disk is found with a rather irregular calcareous rosette (PL XIV. 
F'ig. 4). Just below the sucking disk the spicules stick, so that this part of the tube foot cannot 
be contracted, whereas the other part is highly contractible, as is commonly the case in the Echinids; 
the point with the sucking disk is then seen to be sharply marked off from the other, much thicker 
part of the tube foot. In the contracted part the spicules are arranged in such a way as to form an 
imbrication. The tube feet of the abactinal side have, as usual, no sucking disk, and the spicules arc 
small, irregular, branched calcareous bodies (PL XIV. Fig. 4 a), arranged in 2—3 longitudinal series. 

The sphaeridite are as usual placed along the tube feet quite up on the abactinal side, where 
they are situated at the large tube foot, 1—3 sphceridice at each foot. They are rather lengthened 
(PL XIV. Fig. n). 

Together with this specimen a beautiful, small one has been taken, as mentioned above, of a 
diameter of 27 mm , which I suppose will have to be referred to the same species, although it differs 
somewhat from the large specimen with regard to the structure of the test (PL IV. Figs. 4, 5). The 
ambulacral areas are somewhat narrower than the interambulacral ones, also on the actinal side. The 
tube feet are placed in three series, but not very far from each other; they are arranged in arcs of 
three as in an Echifius , which is especially distinctly seen on the abactinal side. The small ainbula- 
cral plates are not distinct, the primary ones are especially regular and straight; this applies also to 
the interambulacral plates, which are, accordingly, not yet angularly bent as in the adult. The primary 
spines and tubercles form rather regular series in both areas; in the ambulacral areas there are on 
the actinal side a couple of especially large ones near the ambitus, much larger than the adjoining 
ones; in some plates spines are quite wanting. In the interambulacral areas they form a more regular 
series on either side gradually increasing in size towards the ambitus; primary tubercles are found in 
all the plates, and some have, besides, a few secondary tubercles. On the abactinal side the series of 
tubercles are very regular in the ambulacral areas where the size is about the same till towards the 
apical area. The tubercles of the interambulacral areas are more unequal, some being quite small, 
others very large. The spines, unfortunately, are all broken. The apical area is large, the madre- 
porite rather distinct. No genital papillce are as yet developed, nor are the pores as yet formed. 
The pedicellarice are as in the large specimen, but as yet no large tridentate pedicellariae with the blade 
filled by a thorny net of meshes are found. Of the tube feet on the abactinal side only the innermost 
one of each arc is well developed, the two others are rudimentary as in the large specimen. The 
spicules of the tube feet of the actinal side are as those of the large specimen, only somewhat smaller 
and distinctly arranged in series. The sucking disk only slightly developed. In the abactinal tube 
feet the spicules have only just begun to appear. 

Spcrosoma Grimaldii was hitherto only known from the Azores, from c. 600—930 fathoms. As 
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it is now also known from the sea south of Iceland, it is to be supposed that its distribution will 
prove to agree with that of the three other Echinothurids mentioned in the preceding, so that it 
belongs to the rich fauna found on the large slopes towards the deep of the Atlantic. 

9. Tromikosoma Koehleri n. g., n. sp. 

PI. XI Figs, 2, 13. PI. XII. Figs. 22, 31, 41. PI. XIV. Figs. 12, 16, 19, 21, 23, 25, 2S, 30. 

Of this species we have only one very large specimen, iSo mm in diameter, from st. 36 (6i° 50' 
N. Lat. 56°2i'W. L. 1435 fathoms, bottom temperature 2°), the Davis Strait. Unfortunately it is very 
badly preserved, so that the description cannot be complete, and 110 figure can be given of the whole 
animal. So many characters may, however, be distinguished in the animal before us, that genus and 
species can be recognised with certainty. — With regard to the generic characters see above p. 64—65. 

The structure of the test cannot be described completely, as the whole actinal side is torn; 

the abactiual side, on the other hand, is whole, 
and permits an examination of the form of the 
plates (Figs. 5—6). The ambulacral areas (Fig. 5) are 
uncommonly broad, a little broader than the inter- 
ambulaeral areas. The primary ambulacral plates are 
angularly bent, with their top turned towards the 
ambitus; the outer half is a litte narrower than the 
inner one. The secondary ambulacral plates are 
particularly well developed, especially the outer one 
which reaches quite to the edge of the ambulacral 
area. Near the apical area the inner accessory ambulacral plate reaches quite to the median 
line where it adjoins the point of the primary ambulacral plate from the opposite side. Thus the 
primary ambulacral plates of the same side are here quite separated. The pores of the accessory plates 
are situated near the boundary line between the plates, the pore of the primary ambulacral plate is 
placed about under that of the inner accessory plate. Also the interambulacral plates are angularly 
bent, but in a direction contrary to that of the ambulacral plates (Fig. 6). 

The primary spines are placed rather scattered and irregularly. (hi the actinal side, near the 
ambitus, 3 -5 large spines are found, ending in a large, white hoof (PI. XIV. Fig. 30); (this, I suppose, 
applies to all of them, but the)’ were all broken, and the hoofs torn off were at the bottom of the glass in 
which the animal was kept.) They are not placed in regular series, in the ambulacral areas only one is 
found in each plate, in the interambulacral areas two in each plate. The areoles are rather large, but 
widely separated, forming no horizontal scries. The whole actinal side is otherwise rather closely set with 
fine secondary spines. The peristome is closely set with shorter, somewhat club-shaped, in the lower part 
skiu-covered spines, which are — at all events some of them — provided with a little hoof in the point 
narrower than the spine (PI. XIV. Fig. 28). The hoof, as is commonly the case, is of another structure 

than the spine, being smooth, compact, while the spine (at all events in the lower part) is tubiforin, 

and provided with thorny ridges; the hoof is very distinctly limited, so that it looks like a little joint 

on the end of the spine. (Also the hoof of the large spines is sharply limited from the other part of 




Piece of ambulacral and interambulacral area of Tromiko¬ 
soma Koehleri u 'i). In the animal the boundaries between 
the plates are white, the plates of a bluish gray. 
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the spine (PL XIV. Fig. 30), being placed like a cap on the point.) — It cannot be decided, whether the 
spines of the peristome are placed in concentric circles, but I think it probable. On the abactinal side 
the rather numerous primary spines are irregularly scattered over the whole surface, not arranged in 
series (Figs. 5 -6). A great many miliary tubercles carrying small spines or pedicellarue, are scattered 
over as well the ambulacral as the iiiterambulacral plates. 

The structure of the spines is as usual. The small ones are regular, perforated tubes ending 
in a fine point; no thorns seem to be found on them. The large spines with the hoofs are constructed 
in a more complicated manner. The longitudinal ridges are very prominent, narrow, widened in the 
outer end, and a little hollow on the outside; in transverse sections they are T-shaped. Between these 
ridges connecting beams are often developed, so that a rather complicated reticulation is formed; 
towards the central hollow the boundary is regular. The small abactinal spines have little conspicuous 
longitudinal ridges, not widened along the outer surface (PI. XI. Fig. 2, a—c). 

The apical area resembles that of Hygrosoma tuculentiun , which has been figured by Agassiz 
(Chalk Ech. Pl.X. a. Fig. 3); but the form of the plates is otherwise only seen with difficulty. 

The tube feet are placed in one irregular series on the actiual side; on the abactinal side they 
are placed alternally two opposite each other, and one single, as is shown by the pores in Fig. 5; most 
frequently the inner one of the two placed at the same height (the one in the inner accessory ambu¬ 
lacral plate) is somewhat larger than the others. The spicules are irregular, net-shaped plates; they 
may be exceedingly complicated, and are not arranged in longitudinal series, but inclose the whole 
foot. They are placed in 2—3 layers; in the tube feet of the abactinal side the inmost layer consists 
of larger, perforated plates, the outermost one of irregularly branched spicules (PI. XI. Fig. 13), in the 
tube feet of the actiual side the whole thing forms a complete confusion of net-shaped plates. No 
sucking disk is developed. 

The sphaeridke (PI. XIY. Fig. 12) are of the common form, and, as is commonly the case in 
the Echinothurids, are placed along the series of tube feet quite up on the abactinal side. 

The pedicellarire: The tridentate pedicellarise occur in two different forms, not, however, 
sharply distinguished. In the larger form (PI. XII. Fig. 41, PI. XIV. Fig. 21), the head of which reaches 
a length of up to 3‘5 mm , the blade is filled by a very complicated net of meshes rising into strong 
thorns, partly arranged in series; it is somewhat widened in the point, more narrow in the middle, 
but the edges, which are here coarsely serrate, are not involuted. The valves are rather wide apart, 
when the pedicellaria is shut. The neck is very short, the stalk of the common structure. I11 the 
smaller form the blade is almost of the same breadth throughout its whole length, not widened 
in the point; it resembles very much the form found in PJwrmosonia placenta — which is, no doubt, 
as well the most frequent as the simplest form of tridentate pedicellarue in the Echinothurids — but 
the widenings of the upper end of the apophysis reach quite to the edge of the blade, they do not 
end down on the side as in P/e placenta . In the bottom of the blade there is a not very much devel¬ 
oped reticulation, in the smallest ones almost none is found (PI. XII. P A ig. 22), in the larger (PI. XIV. 
Fig. 16) it is more developed, in the largest ones even with a short, prominent, serrate crest, thus 
forming a transition to the large form. In the small ones the valves join completely, when the pedi¬ 
cellaria is shut; the edge is finely serrate; the neck is rather long, the stalk of the common structure. 
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In the triphyllous pedicellarue the cover-plate is rather little developed; the outer edge is finely ser¬ 
rate (PI. XTI. Fig. 31); upon the whole they show no great difference from the common form. O11 the 
other hand the ophicephalous pedicellaria^ are very peculiar (PI. XIY. Figs. 19, 23, 25). The valves are 
highly constricted in the middle, the outer part widens suddenly to the same breadth as below, so 
that the blade is somewhat widened in a wing-shaped manner. The edge is thick and strongly ser¬ 
rate; the middle part of the blade is deep and perforated, the wing-shaped widenings flat, without 

holes. The arcs below the articular surface peculiar of the ophicephalous pedicellariae, are well devel¬ 
oped. The neck is short — contrary to the ophicephalous pedicellarue of the Ecliinids — and it 
seems to contain only longitudinal muscles. The stalk is quite different from that of the other pedi- 

cellarire: a wide tube with rather few, small holes, somewhat widened above, but not below, only are 

the holes here placed more close together than in the other part of the stalk. The length of the head 
is ca. 0’5 mra , that of the stalk ca. 3 mra . They are only (?) found on the abactinal side. 

The colour is gray with a slight indication of violet; in the living animal the colour was about 
the same as in the preserved one. The spines white. 

Besides the species here described, at least one more species of the family of Echiiiotliurids is 
found in the northern Atlantic; Agassiz in Blake -Echini (9) p. 35 mentions a specimen of <.% Phormo - 
soma uramis from the Faroe Channel; and on the basis of this statement Bell (73) and Hoyle (202) 
mention Phormosoma uramis among the Ecliinids occurring in the British seas. Also Slade 11 (367. 
p.701) mentions P/l uramis from the south west coast of Ireland, as he finds a specimen before him 
agreeing with the figures and descriptions of Wyv. Thomson and Agassiz. According to what 
has been stated above (p. 58) with regard to * Phormosoma uramis , it is impossible to know with 
certainty, whether the specimens that Agassiz and Sladen have had, have really been ^Phormosoma 
(Echiuosoma) tiramts and not Hygrosoma PctrrsiL As no specimen of these two species has been 
obtained by the <Jngolf -Expedition, I shall give no thorough description of them, but only refer to 
what has been said above of these species. Otherwise it may be taken to be probable that both these 
species and also the Arceosoma Belli hitherto only known from Barbados, are found in the northern 
Atlantic on the slopes towards the deep, and belong to the wonderfully rich archibeuthal fauna, 
peculiar to the smaller depths along the European and American coasts and across the Atlantic, south 
of Iceland. The three mentioned species are therefore included in the following table of the Nortli- 
atlantic Echinothnrids. 


Table of the Eehinothurids occurring in the Northern Atlantic. 

1. The primary spines 011 the actinal .side straight, inclosed 
by a thick bag of skin; great difference between the 
actinal and abactinal sides. The tube feet on the actinal 
side in one series. Only tridentate and triphyllous pedi- 

ccllaricc, the former simply leaf-shaped. Phormosoma placenta Wyv. Thomson. 

The primary spines on the actinal side curved, ending 
in a larger or smaller hoof 


2 . 
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2 . 


3 * 

4 - 


5 - 


6 . 


/• 


The tube feet on the actinal side in a single, almost regular 

series; the test very soft. 

The tube feet on the actinal side in three more or 

less separated series. 

Ophicephalous pedicellaria^ are found. 

Only tridentate and triphyllous pedicellarue. 

The tridentate pedicellarue simply leaf-shaped. 

The tridentate pedicellarice with much involuted blade, 
the point widened in a spoon-like manner with straight, 

finely serrate edge. 

The three series of tube feet rather close together; the 
ambnlacral areas of the common structure; the tridentate 

pedicellarue not simply leaf-shaped. The hoof small. 

The three series of tube feet widely separated; the 
ambulacral areas on the actinal side formed by 8 series of 
plates. Tridentate pedicellarise simply leaf-shaped, the 
largest ones with a rich, thorny net of meshes filling the 

blade. The hoof large. 

The large tridentate pedicellarire with much involuted 
edge; the widened part of the point finely, but irregularly 
serrate in the edge; the smaller tridentate pedicellari® of 

a similar structure. 

The large tridentate pedicellarue with much involuted 
edge; the widened part of the point is deeply and coarsely 
indented in the edge. Tetradactylous pedicellarise may be 

found. 

The smaller pedicellarioe with the widened part of the 

point coarsely sinuate in the edge. 

The smaller pedicellarire with the widened part of the 
point of the blade straight and finely serrate in the edge. 
Moreover a very large form is found with coarsely in¬ 
dented edge.• 


3 - 

5 * 

Tromikosoma Kochleri Mrtsu. 

4 - 

Echinosoma uranns (Wyv. Thomson). 


Hygrosoma Petersii (A. Agass.). 


6 . 


Spcrosoma Grimaldii Koehler. 


Calveria hystrix Wyv. Thomson. 


7 - 

Arceosoma fenestratum Wyv. Thomson. 


Arceosoma Belli Mrtsn. 


Fam. Temnopleuridae. 

Hypsiechinus n. g. 

The test generally without distinct grooves or furrows; no distinct slits in the edge of the 
mouth. The buccal membrane covered with large plates; all the buccal tube feet are generally well 
developed in the adult individuals. None of the ocular plates reaches quite to the periproct, which is 

The Ingolf-Expeclition. IV. t. 1 1 
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covered by one large plate and several small ones. The pores are trigeminate, but placed in an almost 
straight line; only in the lower part of the areas they are distinctly seen to be trigeminate. The spines 
are rather highly thorny, those nearest to the peristome curved. The globiferous pedicellarire without 
any neck; the blade with simple edges, not connected by cross-beams; 2—3 teeth on either side. The 
spicules irregular, three-radiate. The auriculae are formed as two narrow crests, not joining above. 

This little Echinid recalls to some degree Prioncchimis A. Ag., and together with the latter 
genus and the genera Trigonocidaris , Tcmncchinus , and CottaIdia it may be taken to form a special 
group of the Teinnopleurids. I shall not, however, here enter into a nearer examination of the 
classification of the Teinnopleurids, as I have not yet studied this question sufficiently, but shall only 
make some observations with regard to the mentioned genera, which I have had occasion to examine. 
Especially Prioncchimis and Cottaldia stand in need of a more thorough description than has hitherto 
been given, and I have in British Museum seen the type specimens of both of these genera. 

Prioncchimis sagittigcr A. Ag. According to Agassiz only badly preserved specimens of this 
species are found in the collections from «Challenger». I have, however, seen a very well preserved 
specimen from st. 218, and the figure (Chalk Ech. PI. VI. a. Fig. 11) of the whole animal given by 
Agassiz is, I suppose, taken just from this specimen. Further I have seen a specimen from st. 207, 
determined as Prioncchimis sagittigcr ; it is, 110 doubt, a quite different genus. The specimen from 
st. 218, which corresponds to the habitus figure of this species given by Agassiz, must then be 
considered as the type of it 

«There is but a single row of plates of pores of equal size in the ambulacral zone», it is said 
in the description (Chalk Ech. p. 109). I do not understand the meaning of this sentence; according to 
mv observations the ambulacral areas show no unusual structures. — It is further said in the descrip¬ 
tion that <sthe pairs of large pores are arranged in a single vertical row>, and according to Pk VI. a. 
Fig. 14 there are only two pairs of pores for each ambulacral plate. This does not at all hold good 
with regard to Prioncchinus\ first this figure is no doubt drawn from the specimen from st. 207, in 
which the pores are really very large and form a straight line, and secondly the figure is incorrect 
— also in this specimen 3 pairs of pores are found for each ambulacral plate. In the real Prioncchimis 
the pores are very small, and only one pore for each tube foot is seen distinctly. There are as usual 
three pairs of pores for each ambulacral plate. — «In all the buccal plates the tentacle of one of the 
pairs is rudimentary or even wauting». The meaning of this indistinct sentence is that in each pair 
of buccal tentacles one is rudimentary or wanting; it is seen on the Fig. 12 of Agassiz — and in the 
specimen from st. 207. Perhaps this fact also applies to Prioncchimis ; it is now and then found in 
Jfypsicchinus , so that the feature is not at all unique. The peculiar spines resemble those of Jlypsi- 

cchinus , but they arc not curved. The spicules are bihamate, but very few, in most of the tube feet 

none are found. The sucking disk is typically developed. — «The pedicellarim arc numerous —; they 
are all of the large-headed slender-stemmed form ; Agassiz gives no more informations of the pedi- 
cellarire, and no figures are given. The four usual kinds of pedicellarke are found. The globiferous 

ones (Pk VII. Fig. 29) have only one, unpaired lateral tooth on the blade, the edges of which are thick, 

not connected by cross-beams. The poison glands are very small, not reaching to the basal part of 
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the valve. The tridentate pedicellarire have rather strong teeth in the point of the blade (PI. VII. 
Fig. 21) ; along the median line of the blade the holes are large, lengthened; no net of meshes in the 
bottom. Only the points of the valves join when the pedicellaria is shut; below they are wide apart. 
The neck rather long. The ophicephalons pedicellarire are of the common structure resembling those 
of IIypsicchinns\ they are short-necked. The triphyllous pedicellarire are very small, with finely serrate 
edge (PI. VII. Fig. 25). The stalk of the pedicellarire consists of longitudinal fibres connected by cross¬ 
beams to a compact reticulation, as in Ilypsicchinns. 

That the specimen from st. 207 is no Prioncchinns has been stated above; unfortunately it is 
impossible to decide with certainty what it is, as all the pedicellarire are wanting. The spicules are 
bihamate; the tube feet are remarkably broad at the base, corresponding to the uncommonly large 
pores. The spines are of the same structure as in Prioncchinns . As no sufficient characters can be 
given of this form, I shall give it no name, but only separate it from Prioncchinns . 

From the Indian Ocean another species of Prioncchinns has been described, Pr. Agassizii 
Wood-Mason & Alock (441); whether it really belongs to the genus Prioncchinns cannot bee seen from 
the description, and no informations are given of the pedicellarire or spicules; no figure is given. As 
the original description of the genus Prioncchinns , as here shown, is anything but good and faultless, 
the referring to this genus must be considered uncertain, until a closer examination has been made 
with regard to the characters pointed out here. 

Cottaldia forbesiana A. Ag. To the description of Agassiz I can add the following informa¬ 
tions. The globiferous pedicellarire (PI. VII. Fig. 32), like those of Prioncchinns, have only one, unpaired 
lateral tooth, and the edges of the blade are thickened, but not connected by cross-beams; the basal 
part is somewhat more rounded than in Prioncchinns . The tridentate pedicellarire (PI. VII. Fig. 22. 
PI. VIII. Fig. 33) resemble those of Prioncchinns , but have only small teeth in the point of the blade. 
The valves join only with the points, and are wide apart below, when the pedicellaria is shut. The 
neck very short. The ophicephalons and triphyllous pedicellarire (PL VII. Fig. 26) resemble those of 
Prioncchinns. The stalks of the pedicellarire are of the same structure as in Prioncchinns and Ilypsi- 
cchinns , only a little more dense. The spicules, as shown by Bell (50), are bihamate. The spines are 
thicker and not so sharply serrate as in Ilypsicchinns, but the point is constructed as in the latter, 
only more rounded. — Whether this species really belongs to the genus Cottaldia , which has been 
established by Desor for some small fossil Echinids, must be regarded as very doubtful, as has also 
been observed by Agassiz himself. Upon the whole the referring of recent forms to genera established 
for fossil ones, is exceedingly problematic, if the tests do not show particularly characteristic features. 
It has even proved impossible to classify the recent species correctly after the tests and spines only, 
as has been shown above with regard to the Cidarids and Echiuothurids, and it will be shown below 
that the fact is quite corresponding with regard to Echinometridre' and Triplechinidre . Pom el 
(324) refers this species to the genus Arbacina established by him. As the type of this species he r ) 
gives Arbacia monilis (Ag.) that is to say, a fossil form, and here the same observation holds good as 
with regard to Cottaldia : we cannot prove at all that the recent form is the same genus, as we want 
the most important characters. It must be admitted, however, that A. forbesiana shows really a great 
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resemblance in the structure of the test to A, in on it is (comp. Chall. Ech. PI. VII. Fig. 15 with PI. XVIII. 
P'ig. 12. a in Desor: Synopsis des Echinides fossilesor with PI. XV. Fig. ti in Agassiz and Desor: 
^Catalogue raisonne>), and so I shall establish no new genus for this form, but for the present let it 
remain in the genus Arbacimi . 

Trigotiocidaris albida A. Agass. The globiferous pedicellarice (PI. VII. Fig. 31) chiefly as in 
Arbacina , a single cross-beam may, however, be found between the edges of the blade; the poison 
gland large reaching almost to the articular surface. I have found 110 tridentate pedicellarice in the 
specimen before me. The ophicephalous pedicellari^e are short-necked, with 110 special peculiarities. 
The triphyllous pedicellarice are very small and of a rather peculiar form (PI. VII. Fig. 23). The blade 
is rather broad, round, the edge exceedingly finely serrate (the serrations can only be seen under 
rather higher magnifying powers than those under which the figure is drawn). The spicules are biha- 
mate (PI. VII. Fig. 28), very few. The spines are constructed after the same type as those of llypsi - 
echinus and Prioncchinus; the primary spines round the mouth are curved. 

The difference between Trigotiocidaris and Prioncchinus seems to be very slight. The most 
important one seems to be that Prioncchinus has no such grooves in the test as those of Trigotiocidaris . 
To be sure, Agassiz does not mention the feature at all, and neither have I examined myself how 
the facts are in this respect; but I think that the very fact of none of us having observed such grooves, 
may be taken as a proof that they, at all events, are only slightly developed; if this was not the case 
they 'would certainly have been observed. 

Whether Trigotiocidaris monolini A. Ag. is a real Trigotiocidaris cannot be decided after the one 
known specimen. Only ophicephalous and triphyllous pedicellarice are found on it, and they show 
nothing remarkable; the latter are of the same peculiar form as in Trigonoc. albida > but the edge does 
not appear to be serrate, even under the highest magnifying powers. The ophicephalous ones are 
short-necked, and the stalk is constructed as in the other forms mentioned here. The spicules are 
bihaniate, rather small and numerous (PI. VII. Fig. 27). To be sure, this very peculiar Echinid will 
easily be recognised, even if our knowledge of its pedicellarice is deficient. 

Tcmncchinus maculatus A. Ag. The buccal membrane, as stated by Agassiz, is quite naked 
with the exception of the buccal plates; but it does not seem to have been observed that it con¬ 
tains a great many bihamate spicules. Also the spicules of the tube feet are bihaniate. Koehler (229) 
has described the ophicephalous and globiferous pedicellarire, not, however, with a sufficiently exact 
representation of the characteristic structure of the latter. The ophicephalous pedicellarice are long- 
necked; Koehler thinks the valves to be uncommonly long, which does not appear to me to be the 
case; at all events they show no peculiar structure. The globiferous pedicellarice, on the other hand, 
are very peculiar and interesting. T h e small p o i s o 11 g 1 a 11 d s are double, a 11 d separate d 
through their whole length (PL VIII. Fig. 7), a feature which was hitherto quite unknown in the 
Kchiuids, but which I have also found in Parasalcnia and Stroiigyloccntrotus crythrograintints . 
Whether this feature is a primitive one, is, I think, to be regarded as doubtful; at all events neither 
TctiiiiccJuiius, Parasalcnia , nor Stroiigyloccntrotus can be regarded as primitive forms. I11 other Echi- 
uids the poison gland, to be sure, has a deep furrow above on the outside, and opens by a double canal 
into tlie end-tooth — at all events in Sphcrrcchinus (v. Uexkull 406); but this docs not appear to me 
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a sufficient proof of the original structure having been a double poison gland. We should then except 
to find a double poison gland in forms as Hypsicchiuus and Parcchinus; in these, however, it is not 
found — but on the contrary in such specialised forms as the three species mentioned above. More 
thorough examinations will be necessary in order to decide the question. The histological examina¬ 
tions hitherto made of the globiferous pedicellarne, have chiefly been directed to Splicercchinus and 
Echinus acutus\ a much broader base of the examinations is necessary. - The form of the valves is 
rather peculiar; the basal part is flatly widened, with rather sharp corners, the blade very narrow, 
almost tubiform, the edges being almost quite coalesced on the inside, so that only a series of small 
holes are found along the median line and one larger hole at the point; only one unpaired lateral 
tooth (PI. VII. Fig. 30). The tripliyllous pedicellarirc (PI. VII. Fig. 24) are very small and resemble those 
of Trigonocidaris\ 110 teeth are found in the edge. 

Agassiz originally described this species under the name of Gcuocidaris metadata , later he 
thought that it ought to be referred to the genus Temncchimis , established by P'orbcs 1 ) for some 
fossil forms with rather deep grooves in the sutures. The present species, however, has no such 
grooves; Agassiz also admits that it shows - very marked differences from the species of Tauucchiuus 
figured by Forbes^ (Rev. of Ech. p. 2S6). But when the structure of the test is not the same in the 
fossil species and the recent one, we cannot be warranted in classing them together; even if the struc¬ 
ture of the tests was identical, we might doubt whether they were the same species, for, as has con¬ 
stantly been shown by these examinations, identical structure of the test is 110 proof of near relation¬ 
ship. But when the structure of the test is so different, as the case is here, there can be no question 
of classing them together. Nor does it show any nearer relation to Opcchinus Desor, to which genus 
it, according to Agassiz (Rev. of Ech. p. 2S6), is closely allied ; Opcchimts is a genuine Temno- 
pleurid with deep grooves in the sutures. I must completely assent to the opinion of Pom el that 
this form ought to keep its original name of Gcuocidaris man data. 

This little Echinid, which was hitherto only known from the American side of the Atlantic 
and the Azores, is also found in the Mediterranean. I11 our museum four specimens of it are found 
taken at Syracuse on a depth of T2— 15 fathoms by Dr. Ii. I. Hausen in 1893. Another species, 
Tcmucc/ii/ius» Scillcr , from the Red Sea, has been described by Mazzetti (277-78). 

By the name of Arbacina Pallaryi Gauthier (162) has described a little Echinid from the 
coasts of Algeria, but it cannot be seen from the description and the figures where this form is to be 
referred. Prof. Pall ary has most kindly sent me some specimens of it, among others three which 
have been determined by Gauthier himself as A. Pallaryi. They proved to be Gcuocidaris maculata ; 
thus the name of Arbacina Pallaryi may be struck out as a synonym. That it has no relation to the 
genus Arbacina is sufficiently evident from the fact that in Arbacina the base of the tubercle is 
smooth, as is expressly stated by Agassiz, Desor, and Pomel, and shown in the figures of A. moudis 
quoted above. But it is quite incredible that a form with a stellate tubercle-base should be of the 
same genus as the mentioned Arbacina with smooth tubercle-base. 

It seems to be unquestionable that Hypsicchiuus is most nearly related to the forms here men¬ 
tioned; its spines, buccal membrane, and structure of the test reminds very much of those, especially 

9 Monograph of the Echinortermata of the British Tertiaries. 1S52. 
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PrionccJiinus and Trigonocidaris. Nevertheless its peculiar spicules and globiferous pedicellarim show 
that the relation is not so very close. The globiferous pediceliariie are quite similar to those of 
Echinus mi liar is, but there can be no question of any nearer relation to this latter. On the other 
hand this form of pedicellariae might indicate that it is a more primitive form than the other genera 
here mentioned, in which the globiferous pedicellarim have only one unpaired lateral tooth. Also the 
spicules indicate that it is a more primitive form; bihamate or similar regular spicules are otherwise 
found in all Echiuidcr» and « Eciiinomctridcr >:• (with the exception of Stomopncustcs ), but are wanting 
in Cidarider, Sale aider, Diadcmalider, Echinothuridcr , and Arbaciadcr, where only more or less irregular 
fenestrated plates or thorny bows are found (Bell 50). Without entering 011 a nearer discussion of 
the relationship of these forms, I shall here only give a table of the mentioned genera, which may, 
1 think, be of practical importance, as it is evident that these small forms have occasioned some diffi¬ 
culties to the systematists. A facilitation of the determination will, I hope, lead to the discovery of 
more related forms that may, no doubt, be found in the large, hitherto only little known tracts of the 
ocean. That Gcnocidaris maculata has hitherto been overlooked in the Mediterranean, or at all events 
misjudged, although it is, no doubt, rather commonly found in the Strait of Messina, presages that 
we may still expect many new discoveries of these interesting small forms. 


Table of the Genera. 

1. The buccal membrane outside of the buccal plates covered by large plates.. 2. 
— — — — - — — — naked . 4. 


2. The globiferous pedicellarire with the edges of the blade sharp, not connected 
by cross-beams; several lateral teeth 011 either side. The spines strongly 
thorny, those around the mouth curved; the spicules a little irregular, three- 


radiate, not bihamate. Hypsicchinus. 

The globiferous pedicellarke with the edges of the blade thickened, with 

only one unpaired lateral tooth; the spicules bihamate. 3. 

3. The test much grooved. Trigonocidaris. 

— — not — . PrionccJiinus. 


4. The globiferous pedicellarke with the edges of the blade almost quite coa¬ 


lesced 011 the inside, so that only a series of small holes is left. One very 

large anal plate. Gcnocidaris. 

The globiferous pedicellarke with the edges of the blade thickened, but 
not connected by cross-beams. No very large anal plate. Arbacina. 


ro. Hypsiechinus coronatus n. sp. 

PI. V. Fig. 1. PI. VII. Figs. 1— 20. PI. VIII. Figs. 5, 9, 15, 17, 18, 24, 25, 3S. PI. XI. Fig. 6. 

The test is flattened, more than twice as broad as high (the remarkably raised apical area not 
included); the outline most frequently beautifully round, sometimes a little pentagonal. It is not 
curved inward at the edge of the mouth. The mouth-slits indistinct, the peristome large. The apical 
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area is large, in S and young specimens slightly raised, in the adult 5 s0 much raised as to form a 
very conspicuous knob (PI. Yll. Figs. 1 —4). When both the peristome and the apical area are wanting, 
the test resembles a little ring. 
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All the measures are in millimetres. 


The iiiterambulacral areas are about twice as broad as the ambulacra! ones; the boundaries 
between the plates are very indistinct, especially in the ambulacral areas; they are given too distinctly 
in the figures (PL VIII. Figs. 24—25). Near the apical area the ambulacral plates are single, farther 
down they are coalesced in the common way, three and three. Here one larger tubercle is found for 
each compound plate, and besides some quite small ones above each primary tubercle. The ambula¬ 
cral plates are comparatively high, so that upon the whole the same number of ambulacral and inter- 
ambulacral plates is found. The pores form almost a straight line, but are in reality trigeminate, 
which fact, however, is not distinct in the upper part of the area; the upper hole of each pair of 
pores is larger than the lower one. The iiiterambulacral plates, especially above, are rather broad, the 
horizontal boundary line between the plates bends downward in the middle; the median line of the 
area is only slightly sinuate, likewise in the ambulacral areas. Each iiiterambulacral plate has a not 
verv conspicuous primary tubercle near the sinuate lower edge and besides some miliary tubercles - 
In $ the upper plates are almost smooth, in J these plates are very richly provided with miliary 
tubercles. I11 the adult ? the test most frequently has an irregular, grooved-netshaped surface, espe¬ 
cially between the close-set tubercles 011 the upper interambulacral plates. 

The primary spines are in the adult specimens hardly as long as the diameter of the test, in 
small specimens somewhat longer than the diameter; the spines around the mouth are somewhat curved 
in the point. All the spines are strongly indented, and end in a little, conical point, surrounded by 
ca. 6 smaller points (PI. VIII. Fig. 9); the aetinal spines end irregularly truncate, presumably owing to 
wear (PI. VIII. Fig. 17). In transverse sections (PI. XI. Fig. 6) the spines are seen to consist of 6 longi¬ 
tudinal ridges the outer edge of which is somewhat widened; they are united with each other so as 
to form a little cavity in the middle, and 6 smaller cavities in a circle round this. 

The buccal membrane is covered by large plates, which under the microscope are seen to be 
common, almost smooth fenestrated plates. Those inside of the buccal plates are smaller and quite 
smooth, and the plates decrease likewise in size towards the edge of the peristome (PI. \ II. Figs. 11, 15). 
The buccal plates are more complicate, and form a little arch, as it were, over the base of the tube 
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foot, with the opening’ directed towards the mouth. The two buccal tube feet are not placed in quite 
the same line, but one a little outside of the other; this is most distinctly seen in younger specimens, 
and in quite small young ones of a diameter of up to 2 — 3 rnm only one tube foot of each pair is devel¬ 
oped at all. Also in a single specimen of a diameter of 6 mm only one tube foot of each pair of mouth- 
feet is developed; sometimes it may also be seen that one tube foot is quite wanting in one pail, 
rudimentary in another, while both the tube feet are well developed in the other pairs. — A similar 

feature is found, as stated by Agassiz, in Prioncchinits , or, at all events, in a form by Agassiz 

wrongly referred to Prioncchinns (see above p. 82—83). Spicules are not found in the buccal membrane, 
the small gills contain the common irregular calcareous plates (PI. VII. Fig. 12), only, however, in the 
basal part; spines or pedieellarice are not found on the buccal membrane. 

The apical area is very peculiar, especially in $ — a well marked sexual difference being found. 
I11 S the apical area is only slightly raised in the middle (PI. VII. Fig. 9); the ocular plates are small, 
all widely separated from the periproct, the genital plates are much larger, truncate, rather regularly 
septangular, only the boundary line towards the ocular plates somewhat curved. Each genital plate 
has one rather strong tubercle or a pair of such tubercles at the inner edge, the ocular plates are 
quite smooth, or more rarely with a few, very small miliary tubercles. The genital pore is very small, 
situated about in the middle of the plate. The madreporite is very little conspicuous, has only few 
(2—3) pores. The periproct is covered by one larger plate and some smaller ones; in quite small speci¬ 
mens the large plate covers the whole periproct. 

In J the mutual relation of the plates is chiefly the same as in <3, but the ocular plates and 
especially the genital ones have been very much elongated and bent upward, so that the whole apical 
area is raised like a knob. The lower part of the genital plates and the ocular plates in their whole 
extent are quite smooth, but the inner (upper) part of the genital plates is very richly set with 
tubercles forming, as it were, a crown round the upper edge of the knob (PI. VII. Fig. 1). The peri- 

proct as in < 3 , without tubercles. The genital pores are large, and situated nearer to the outei 

(lower) edge. 

Of pedieellarice only three kinds are found: globiferous, ophicephalous, and triphyllous pedicel- 
lari se. Tridentate pedieellarice are wanting — at all events in the specimens in hand. The globiferous 
pedieellarice (PI. VII. Figs. 19, 20) remind very much of those in Echinus miliaris . The upper ends 
of the apophysis continue directly in the edges of the blade, which are sharp and run out into 2—4 
teeth on either side; there are no cross-beams connecting the edges across the hollow inside of the 
blade; the end-tooth especially large, of the structure typical in the Kchinids. The glands are quite 
small reaching only to the basal part; no neck. The ophicephalous pedieellarice (PI. VII. Fig. 18, 
PL VI11. Fig. 38) have a quite short neck, but otherwise they do not, any more than the triphyllous 
pedieellarice (PI. VII. lug. 16), show conspicuous peculiarities. It is, however, to be noted that in the 
triphyllous pedieellarice the edge is quite smooth. — The stalks of the pedieellarice consist of longi¬ 
tudinal fibres connected by cross-beams to a rather compact reticulation; they are not hollow; they 
increase evenly in strength downward, but are not widened at the base. — The sphceridice (PI. VII. 
lug. 17) show no marked peculiarities; they are slightly spinulous in the point, short-stalked, often 
somewhat irregular, and more globiform than the figured one. 
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The tube feet have a typical sucking disk, as in an Echinus , but generally there are only 
three leaves in the rosette (PI. VII. Fig*. 10). I11 the month feet the sucking disk, as in an Echinus , is 
an oval, continuous ring, of a far more complicate structure than the parts of the sucking disk in the 
other tube feet. The spicules (PL VII, Fig. 13) are small three-radiate, somewhat irregular bodies. I11 
the lower part of the tube feet almost none are found, nearest to the sucking disk they are more 
numerous, and are here often a little branched and larger. No spicules are found in the skin at the 
base of the spines, nor in the genital organs. 

The dental apparatus is of the structure common in the Echinoids; on the other hand the 
auriculae are peculiar, only consisting of a pair of small processes, not joining above. None of the 
specimens in hand show indication of any coloration. 

This little Echinid is especially interesting by nursing its brood — a fact hitherto unknown 
among the regular Echinids, with the exception of two Cidarids: Stcrcocidaris nutrix and canaiiculaia. 
As mentioned in the description there are in 2 a great many tubercles on the upper coronal plates, 
and on the upper edge of the genital plates. The spines of these latter are bent downwards thus 
joining those of the upper coronal plates. By this means a protected space is formed round the knob- 
like process; the genital apertures open into this space, and here then the eggs and young are placed 
protected by the spines (PI. VII. F A ig. 5). The number of the eggs varies from 3—7; they are about 
o*5 ,mn in diameter. Sometimes they are all in the same stage of development, sometimes may be found 
in the same individual almost cpiite developed young and eggs or embryos where the first skeletal 
structures have not yet been formed. 

It was not possible, by means of the material in hand, to study the whole development of the 
young, only a few stages have been given (PI. VII. Figs. 6—8). In the youngest stage (Fig. 6) the first 
beginning of the teeth is seen; the buccal plates are begun, and the primary tentacles may be dis¬ 
cerned through a plate, which I take to be the terminal plate (the ocular plate). Between each pair 
of buccal plates, a little outside, a larger unpaired plate is found, the basal plate (the genital plate?). 
In the following stage (Fig. 7) the different parts of the dental apparatus are begun, and in some of 
the buccal plates a larger hole has appeared. In the oldest stage (Fig. 8), in each pair of buccal plates 
one large opening has been formed for the buccal tube foot, and this feature of only one tube foot being 
developed, is still found, as mentioned above, in young specimens of a diameter of 2—3 mm , and 
sometimes in still larger specimens. The smallest individuals, in which I have found both buccal 
tube feet developed, had a diameter of 4 mm . In the oldest stage figured, the five primary tube feet 
are seen distinctly, and the five first spines, interambulaeral ones, are begun. In corresponding stages 
only one large anal plate is found (PI. VII. Fig. 14), which may be perforated by a larger opening; 
accordingly it seems quite to encompass the anal aperture. 

Of this especially interesting little Echinid several specimens have been taken by the Ingolf - 
Expedition on the following stations: 

St. 73 (62 58' N. Lat. 23 L 2S 1 \Y. L. 486 fathoms. 5 r bottom temp. Bottom f?J). r specimen. 
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St. 90 (64° 45' X. Lat. 29 0 06’ W. Iy. 568 fathoms. 4 0 bottom temp. Mud. ). 2 specimens. 

— 97 (65° 28' — 27° 39' — 450 — 5 °i — — )• 3 — 

Further three specimens have been taken by Ryder (iSSS) on 553 fathoms in the Denmark Strait. 

Thus this species also belongs to the rich archibenthal fauna of the northern Atlantic; it is 
scarcely to be doubted that it is also found in other places than in the Denmark Strait and on the 
ridge south of Iceland. 

On the Fam. Echinometradse Gray and the Subfam. Triplechinidte A. Agass. 

It has been shown in the preceding, how little successful the previous attempts at a classifica¬ 
tion of the Cidarids and Kchinothurids have been. It is still worse with regard to the forms that are 
to be treated here. In the former only the species and genera were confused; here not only the 
species and genera, but also the families have been mingled to such a degree, that species which have 
proved by a closer examination to belong to at least three different families, have been referred to 
the same genus ( Strongyloccntrotus ). The «family» Echinomctridce and the subfamily» Triplechinidm 
prove to be interwoven to such a degree, that it is impossible to treat each group separately. I have 
examined almost all the genera and species referred to these groups, and have found the relation 
between these numerous forms that all look rather uniform, to be widely different from what has 
formerly been supposed — although these suppositions have otherwise been sufficiently different. 

The earlier attempts at a classification of the forms belonging here, have been put together 
by Liitken, to whose paper 1 shall only here refer 1 )- Gray is the first author, who has tried to 
arrange the genera into families; he establishes the following system 2 ): 

Fam. Hipponoidse. The ambulacral areas as broad as the interambnlacral areas; the pores form 
three separate series. — Ainblypneustcs , Boletia , Ilippojioc\ Ilolopncustcs . 

Fam. Echinidae. The ambulacral areas half as broad as the interambnlacral areas; the pores form 
arcs of 3. A. With pores at the sutures. Mcspilia, Microcyphus , Saimaa's, Tatwoplcurus . B. With¬ 
out pores at the sutures. Echinus , Psammcchinus , Ilcliocidaris . 

Fam. Echinometradre. The ambulacral areas half as broad as the interambnlacral areas; the pores 
in arcs of 4 or more. A. Test round: Strongyloccntrotus. B. Test oblong: Echinomctra , Holo- 
ccntronotus , Coloboccntrotns . 

In the following time repeated attempts have been made to improve the system, but none of 
these attempts have been very successful. A short survey of these systems is given here. 

Troschel (403. p.297). (No genera are named.) 

Fain. Echinidae. Pores trigeminate; mouth-slits insignificant; no ocular plate reaches the 
periproct. 

Fam. Tripneustidic. Pores trigeminate, mouth-slits deeper than broad; two ocular plates 
reach the periproct. 

*) Bidrag til Kundskab 0111 Kcliiniderne. Kobenliavn 1S64. p. 84 f. (Vid. Medd. Xatnrh. Foreu. Kblivn. 1863.) 

2 ) A11 arrangement of the families of Kcliinida, with descriptions of some new Genera and species. Proc. Zool. Soc. 

>855- p. 35—39- 
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Fain. Toxopueustidae. Pores multigeniinate; the test round or pentagonal. 

Fain. Echinoinetradte. Pores lmiltigeininatc; the test elliptical. 

Agassiz (Revision of Echini). 

Pam. Ecliinometradre. Pores inultigemiiiate — Coloboccntrotns, IIctcroccntrotus, Echinomrtra, 
Pa rasa Inna, Stomopncustcs, Strongyloccntrotus ( Subgen. Sphcercchinus, Pscudobolrtia ), Rc hi no¬ 
stra pints. 

Fam. E chi n id re. Pores trigeminate. (Subfam. Temnopleurkhe.) 

Snbfam. Tripiech inidee. Phymosoma, Hcmipcdina, Echinus, Toxopncnstcs, Hippouoc, 
Eve chin its. 

Bell (40). 

P^am. E chin idee. 

Group I. Test round. Echini use. 

a) The ambulacral plates formed of three primary plates. Echinus etc. 

/?) - — - - — - four or more primary plates. Strongyloccn- 

trotus etc. 

Group II. The morphological axis obliquely to the longitudinal axis. Echinometriiue. 
— III. — — — at right angles to the longitudinal axis. Heteroccn- 

t r o t i n ee. 

Pom el (324). (I11 this account of the system of Pom el the fossil genera are omitted). 

Les Eclii 110111 etriens. Coloboccntrotns , Podophora, Ilctcrocnitrotus, Acrocladia, Echinomrtra, 
EUipscchinus, Pa rasa tenia. 

Les Heliocidariens. Strongyloccnlrotus, Toxocidaris (— > 1 nthocidaris L tk.), Loxechinus, Echino- 
strephus, Stomopncustcs , ITcliocidaris (= Evechinus), Holopneustes. 

Les Scliizecliiniens. Toxopncnstcs (= Bolctia), Pscudobolrtia , Hippouoc\ Sphccrcchimts, Ana - 
/mzi* (= Lytcchinus Ag., Psilcchimts Ltk., Schizcchinus Pomel). 

Les Psainmechiniens. Echinus, Psammcchinns [miHaris etc.), Arbacina (forbesiana). 
Duncan (132). 

Fam. E c h i n o 111 e t r i d ce. 

Subfam. Echinometri 11 ae. Hctcroccntrotns, Coloboccntrotns , Echinomrtra, Stomopncustcs, 
Parasalcnia. 

Subfam. Polypori 11 ce. Strongyloccntrotus, Splicerechinus, Eehinostrcpints, Pscudobolrtia. 
Fam. Echinidce. Echinus (Subgen. Psammcchinns), Toxopncnstcs, Bolctia, Tripncustcs (Subgen. 
E,v echinus). 

I. W. Gregory 1 ). 

Fam. Trip lech in idee. Echinus, Psammcchinns, Tripncustcs (= Hippouoc), Toxopncnstcs, Bolctia, 
Ev echinus. 

Fam. S t r o 11 g y 1 o c e n t r o t i d te. Strongyloccntrotus, Sphccrcchimts, Pscudobolrtia. 

Fam. E c h i 11 o m e t r i d te. Echinomrtra, Stomopncustcs, Hctcroccntrotns, Coloboccntrotns, Parasalcnia. 

t ) Echinoidea, in <.A treatise on Zoology, edited by E. Ray Lankester . Part. III. Echinodernia. London, 1900. 
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Lambert (238. a). 

Fam. E c h i 11 o m e t r i d ve. 

Snbfam. Echini nee. 

Tribus. 01 i go poring. Triplet'/tincr, Schizcchincr. 

— Polyporinse. Sphcrrechina\ Hcliocidarincr , Acrocladina *. 

The characters, on which the systems hitherto established have chiefly been based, are: the 
number of the pores, the breadth of the ambulacra! areas, the slits and form of the test. Desor 2 ) is 
the first author, who uses the number of the pores as a principle of division, dividing the forms 
belonging here into « 01 igopori» and Polypori . In this he is followed by all the later authors (even 
if they do not use the expressions of « 01 igopori and Polypori ) with the exception of Pom el and 
Bell. I11 the essay on the Echinometrids quoted above, Bell has given a thorough criticism of this 
feature, and has shown that it is by no means a natural principle of division, in spite of the assertion 
of Agassiz (Rev. of Eeh. p.423) that <This division, although it appears a numerical one, is yet one 
of great physiological importance, as the mode of growth of the poriferous zone in these two families 
is totally unlike . I must assert, still more strongly than has been done by Bell, that this division 
is a quite numerical one, not at all corresponding to the natural relation of the forms. Moreover it 
cannot be carried through at all, some species having 011 the lower ambnlacral plates (i. e. as young 
individuals) trigeminate pores, on the others mnltigeininate ones. Besides the instances mentioned by 
Bell: Echinostrcp/ius , Strongyloccvtr . drobacfiicnsis , Echinomctra macrostoma and other Echiuomctra- 
species, 1 can name <Strongyloccntrotus albus and lividus that have also only three pairs of pores in 
the lower ambnlacral plates. Also in young Sphcvrec/iiuus gramdaris trigeminate pores may be found 
in the lower plates, and this feature, I think, may be taken to be found in all polypore forms. When 
Bell, in his group of Echhthue , uses the number of the pores as a base of further subdivision, I can¬ 
not agree with him; so much importance is not due to this feature, it can by no means be regarded 
as more than a generic character, and I should not wonder, if in some cases it should prove to be no 
more than a specific character. At all events the number of the pores has only slight importance 
or none at all with regard to the natural grouping of the genera; Pom el seems to be the only author, 
who has hitherto seen this fact. 

The breadth of the ambulacral areas is used by Gray as a distinguishing character. That it 
is especially unfortunate is shown by the result, as Gray thereby is brought to the uniting of Ambly- 
p/ic?/strs, Ilolopncustcs , Bolctia , and Ilipponoc into one family, what is absolutely wrong; neither has 
any author followed him in this respect. 

The slits of the test are used by Pom el and Troschcl, by the latter, however, only as a sub¬ 
ordinate character, the number of the pores being used as the first principle of division, so that only 
the forms with trigeminate pores arc referred to his family Tripncustidcr , while Sphccrcchinus and 
Pscudobolctia are referred to the family Toxopncustidcr . — Agassiz says of the deep slits of the test 
in Sphcrrcchimts (Rev. of Ech. p.451): the presence of deep, sharp cuts in the actinal system ... are 
simply quantitative characters, the value of which a better acquaintance with the subject will deter- 


) Synopsis ties Echinicies fossiles. 1855. 
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mine . Tlie better acquaintance, however, does not "rant that Agassiz is right, on the contrary we 
find that we have here an especially important systematic character. All the genera with deep slits 
of the test agree also in other respects, as will be shown hereafter, and form a separate, distinctly 
limited group (that is to say in such a way that not all the forms belonging to this group have deep 
slits of the test, but that all forms with deep slits of the test belong to this group; for in some small 
forms no doubt belonging here, the slits of the test are not very large). The group of Les 
Schizechiiiiens > of Pom el is completely correct — the only correct thing in all the systems 
hitherto given. 

The form of the test plays a very great part in the previous systems; that all oblong forms 
belong to the Echinometridce is considered as a matter of course. Even by Agassiz, who character¬ 
izes the family Echinomctrida* as having always more than three pairs of pores to each are , Pa ra¬ 
sa l alia is referred here, although it has only three pairs of pores in each arc; but it is oblong, and 
accordingly it must be an Echinometrid! That the obliquity, however, is a character insufficient for 
being the base of a family Echinometridcr, has been justly emphasized by Agassiz (Rev. of Ech. p.436). 
In Stomopncustcs there is in large individuals an indication of obliquity, and there are in Echino - 
metra , in one and the same species, specimens in which the elongation of the axis cannot be traced . 

Already Stewart (381) has called attention to the fact that Parasalenia is distinguished from the 
Ec/iinometrider , to which family most would, I should think, refer Parasalenia , in the structure of 
the spines and the pedicellarise. According to my examinations that quite corroborate the observa¬ 
tions of Stewart, there can be no question of referring Parasalenia to the Echinometrids. And so 
the obliquity of the test must be dropped as a reliable character; not every oblique Echinid can before¬ 
hand be taken to be an Echinometrid. That the obliquity is not the same, the morphological axis 
not being in the same proportion to the longitudinal axis in all the oblique forms, has been shown 
by Job. Miiller 1 ), and again emphasized by Bell (op.cit.), who according to this fact distinguishes 
between Ech in oin etrin cr and IIeterocen t rot in cr. 

As consequently none of the characters hitherto used, with the only exception of the slits of 
the test, have any greater systematic importance, we must seek other characters, by means of which 
we can set this chaos right. The characters, of which there can be any question, are the following: 
the structure of the test, the apical area, the spines, the gills, the buccal membrane, the inner ana¬ 
tomical structures, especially the dental apparatus and the aitricuke, the splueridim, the spicules, and 
the pedicellariae. 

The structure of the test cannot be expected to yield more important characters; if such were 
to be found tliev would no doubt have been found long ago, as the attention has hitherto almost 
exclusivelv been directed to the form of the test, the arrangement of the tubercles etc. in the descrip¬ 
tions. The systematic attempts mentioned above, show to a sufficient degree of how little value the 
characters found here are. One feature of not quite small importance is found, however, which seems 
to have been quite overlooked by almost all later authors, viz. that in several forms only even other 
ambulacral plate has a primary tubercle, while in others every ambulacral plate is provided with such 
Only in Liitken (op.cit. p. 87) 1 have found a remark that it is not always the case that 
q Uber den Ban der Echinodermen. Abh. d. Berl. Akad. d. Wiss. 1S53. p. 128. 
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every (ambulacral) plate has its primary tubercle well developed . He has not, however, used this 
feature as a systematic character. On the other hand Diiben &: Korea 1 ) and G. O. Sars 2 ) have 
carefully uoted this fact in their descriptions, and Koehler (233. a) has recently given prominence to 
this feature in his description of Strrcchinus antarcticus . 

The apical area, no doubt, shows some difference: sometimes all the ocular plates are shut off 
from the periproct, sometimes one or more reach to it. That no greater importance can be attached 
to this feature is a sure fact, which may be seen with especial clearness from a case as that of Ster - 
echinus antarcticus (= Ech. margaritaceus ), where in young individuals all the ocular plates are shut 
off from the periproct, while in the adult they reach, all of them, to it (Koehler, 233. a). 

The structure of the spines does not seem to yield very good systematic characters. Mackin¬ 
tosh (265) has given numerous excellent figures of transverse sections of spines from a great number 
of species. But I do not think that he has found so great and reliable differences in this feature, that 
it can be used as a criterion of a nearer or farther relation between the separate forms. Especially 
I think that a greater variation in the structure of the spines of the same species may be found, than 
is to be seen from the work quoted. Also the secondary spines of the different species may deserve 
a nearer examination. Hesse (195. a) has recently made thorough studies of the structure of Echinid- 
spines, especially the fossil ones. He arrives at the result, «dass fast jede der einzelnen Familien der 
Echinoideen ihreu eigenen mikrostrnkturellen Stacheltypns besitzt, nnd dass die histologischen Ver¬ 
bal tnisse der Stacheln ein wichtiges systematisches Kennzeichen fur die Familien nnd in gewissen 
Ziigen von secundarer Werthigkeit oft sogar fur die Gattungeu, ja fur einzelne Arten der Seeigel 
liefern (p. 204). He establishes 6 types: Cidaris , Echinus , Diadcma , Clyprastcr , Scutettidce , and Spa- 
tangus , and if we take the families to be of a corresponding extent, the spines may be seen to yield 
family -characters. The type of Echinus comprises both Temnoplenrids, Echinometrids, and Echinids 
s. str. He divides them into two parts, a) with the radial septa not perforated, b) with the radial septa 
perforated. To the first division belongs among others Toxopnc 7 istcs pilcolus ) to the second Ilipponoc 
rscnlcnta — two forms that are 110 doubt very nearly related. Such things prove how little value is 
to be ascribed to this character. Upon the whole it must be said that the structures mentioned by 
Hesse will scarcely be of any great importance with regard to the recent Echinids; with regard to 
the fossil ones, on the other hand, they will, no doubt, be of some importance, as we may always from 
the structure get some instruction with regard to the correct referring of the animal or the single 
spine, even if it will only in rare cases be possible to get at the genus or the species. — Roth pie tz 
(346. p. 289) says of Radioli cancellati (corresponding to the «polvcyclic acauthosphenote spines of 
Mackintosh): Nach Agassiz ware dieser letztc Typus auf die Familie der Echinometradce beschrankt, 
wahrend der zweite Typus (Rad. radiati) alien ubrigen Familien mit Ausuahine der Cidariden uud 
Salcniden znkaine . As far as I can see Agassiz has said no such thing; in Rev. of Echini (p.654) 
he says: In the Echinometradce we find the concentric rings most distinctly developed ; but that is 

*) Skandinaviens Kchinodernier. Vet. Akacl. Handl. 1844. 

2 ) Nve Kchinodermer fra den norske Kvst. Vidensk. Selsk. Forhandl. 1871. p. 23 (in the description of Ec/i. dcpressiis 
uoi~vcgicus\). 
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not the same as what Rothpletz has made of it. At all events Hesse is right, when he savs that 
the cancellated structure is only compliciertere YVachsthumserscheinungen an Stachcln seines zwciteu 

Bauplanes, so dass die Stacheln ein und derselben Species, z. B. von Strongylocni trot ns albas Ag. 

je nach deni Stadium ihrer Yerdickung tlieils zu den Radiaten, theils zu den Cancellaten zu rechnen 
sein warden* (op. cit. p. 192). — To judge by what has hitherto been brought to light, we may scarcely 
expect to find features of any greater systematic importance in the structure of the spines with regard 
to the forms treated of here. 

The gills will scarcely present peculiarities that may be used as systematic characters of 
greater importance. They generally contain some irregular spicules and fenestrated plates, which are 
in the lower part rather large and pass evenly into the plates of the buccal membrane; towards the 
ends of the branches they become smaller and more irregular, at last only branched calcareous needles. 
Common bihamate spicules are most frequently found together with these, sometimes in very great 
numbers ( Pscudobolctia\ Hcteroccntrotus and Coloboccntrotus are distinguished by having pcdicellarue 
on the gills (placed on the larger fenestrated plates). In Stomopncustcs only small three-radiate spicules 
are found in the gills (PI. XVII. Fig. 13). — The sphreridise are very similar; their shape, number, or 
position can in no way be used as distinguishing characters between species, genera, or greater groups 
within this division of the Eehinids. 

The buccal membrane may be covered with plates, or naked, and this feature has played 110 
small part in the classification, and will also persistently be of importance. It is, however, to be 
observed that it cannot always be seen directly whether plates are found in the buccal membrane or 
not. Often it looks quite smooth and naked — as for instance in Echinus acufus — but if a piece of 
it is cleared in potash or Canada balsam, it is seen to be quite full of larger or smaller, simple fenes¬ 
trated plates; only when these plates carry pedicellarne they become more complicate, and may then 
be seen on the dried skin. Thus a microscopic examination is necessary in order to ascertain whether 
plates are found in the buccal membrane or not. Most frequently among the fenestrated plates more 
or fewer spicules of the common bihamate form are found. The part inside of the buccal plates gene¬ 
rally contains numerous smaller fenestrated plates, arranged more or less radially; these plates are 
upon the whole more simply constructed than those outside the buccal plates. In several species the 
buccal membrane is almost or quite naked (with the exception of the buccal plates), for instance 
Echinus magcllanicus , albocinctus , Robillardi. I11 some species small spines are found on the buccal 
plates (for instance Ech. csculentus\ and \\\ Pscudobolctia, Hcteroccntrotus , and Coloboccntrotus spines are 
even found in the plates of the buccal membrane outside the buccal plates. 

The inner anatomical structures are especially little known in the different genera, with the 
exception of the dental apparatus and auriculae. These, however, show a so similar structure, that 
important differences that might be of systematic significance, are scarcely to be found, and as to the 
other anatomical features, it is still more improbable that here should be found differences of any 
importance — apart from the fact that it would be very unpractical, if the inner anatomy was to be 
much used in the classification. Thus we have only left spicules and pedicellarise — but here we also 
find what we want. 
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Perrier 1 ) and Stewart 2 ) have given informations of the spicules in several genera and species, 
and especially Stewart thinks that they will be found to afford most valuable and interesting addi¬ 
tional points of generic and specific distinction . I must think it very improbable that good specific 
characters should be found in the form of the spicules; as far as my examinations reach they are very 
similar in all the species belonging to the same genus. On the other hand I cpiite agree with Ste¬ 
wart that the spicules yield valuable generic characters, and even excellent family characters. — The 
most common type is the simple, c-shaped, bihamate form; it is found in Echinus and Echinomctra 
and the genera more nearly allied to these. In Strongyloccntrotus drobachicnsis and some other Stron - 
gyloccntrotus-$ip£Q\e$ the form is the same, only that here the spicules are a little branched in the 
ends (PI. XX. Fig. 12). A very peculiar form of spicules is found in Toxopncustcs, Pscudobolctia , 
Splicer echinus , and upon the whole in the forms with deep mouth-slits. They are dumb-bell-shaped, 
as two small balls connected by a short bar (PI. XXI. Fig. 28 etc.). In Sphccrcchinus they resemble 
more the common bihamate spicules, but they are not at all pointed at the ends. Also a few typical 
bihamate spicules may be found among the others; this is also the case in Strongyloccntrotus. Some¬ 
times all possible stages of development of these spicules may be found, from a little ball to the form 
of the dumb-bell, and farther to the bihamate form (PI. XXL Fig. 31). That these forms are really 
developmental stages can, I think, scarcely be doubted. It is evident that a considerable rearrange¬ 
ment of the mass of lime must take place; but a similar resorption and new deposition of the lime is 
already known from Theels examinations of the resorption of the larval skeleton in the EchiuodermsT 
The form of spicules mentioned here is an excellent character of the family Toxopncustidcc (see below). 
Another peculiar form of spicules is found in Parasalcnia and Anthocidaris\ they are arcuate, with 
1—2 small projections in the middle (PI. XXI. lugs. 30, 32). Stewart calls this form of spicules bia- 
cerate . Also common bihamate spicules are found together with these, but in small numbers. A 
quite unique form of spicules is found in Stomopncustcs\ they are of two kinds: smaller, irregular 
fenestrated plates, and large, thorny, perforated tubes that may be a little branched (Stewart. Op. cit. 
PI. L. Fig. 1). 

The spicules are especially found in the tube feet, but also in the skin round the pedicellarue 
(especially the globiferous ones), both on the stalk, the neck, and the head, and round the base of the 
spines they occur frequently. I11 the gills and the buccal membrane bihamate spicules are often found 
together with the more or less irregular fenestrated plates that are commonly found here. Also the 
inner organs are often richly provided with spicules that may be of a very irregular form, as has 
been shown by Stewart with regard to Echinomctra. This, however, is of no practical importance 
in the classification where regard must chiefly be paid to the regular spicules of constant form in 
tube feet and pedicellarue. 

With regard to the pedicellarue we have some good informations, especially in the works by 
Perrier and Agassiz. From these informations it is evident that an abundance of peculiar struc¬ 
tures may be found here which are, no doubt, of great systematic importance. Thus Perrier lias 

*) Recherchcs stir les Pcdiccllaires el les Ambulacres des Asterics el des Oursins. Ann. Sc. 11 at. 5. Serie. Zool. 
T. XII —XIII. 1S69—70. 

2 ) O11 the Spicnla of the Regular Hchinoidea. Trans. Finn. Soc. XXV. 1S65. 

3 ) Notes 011 the formation and absorption of the skeleton in Echiuoderms. Ofvers. Kgl. Vet Akad. Forli. 1S94. 
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rightly mentioned as a character of the Kchinometrids that the globiferous pedicellarire se tennine(nt) 
par deux crochets, mais ces deux crochets uaissent a des hauteurs differentes, quoiqtie as.sez rapproches 
du sommet du Pedicellaire . Even if Perrier has not understood this feature quite correctly, his 
figures are sufficiently clear and good. Accordingly no excuse can be found for the later authors, 
when the>* have overlooked this excellent character and in stead of it have stuck to the useless ones: 
the number of the pores and the form of the test. If they had made use of this character, they might 
have avoided the many systematical errors they have now fallen into. Beyond the pectiliaritv of the 
globiferous pedicellarire of the Echinometrids emphasized by Perrier, no attempts, as far as I know, 
have been made to find other characters in the structure of the pedicellarue that might be used for a 

limitation of larger or smaller groups inside this difficult division of the Kchinids. The reason why 

no such characters have hitherto been found, is partly that far too few genera and species have been 
examined, partly that the examinations have not been made with sufficient exactness. My examina¬ 
tions have shown that in the structure of the pedicellarire such peculiarities are found as yield excel¬ 
lent characters, by which the genera may be grouped. 

In .Echinus miliar is and some other species the blade of the globiferous pedicellarue is 
provided with a larger or smaller number of teeth on either side; the edge is not thickened, but thin 
and sharp, and continues directly into the teeth; there are no cross-beams connecting the edges across 
the inside of the blade (PI. XVII. Figs, i, 7). In Echinus esculentas a. o. the edges are connected by 
cross-beams across the inside of the blade; they may be few and narrow, or so strongly developed, 
that the inside of the blade is almost quite covered with the exception of a series of larger or smaller 
holes along the median line. One or more pairs of lateral teeth are found placed on the thickened 

edge, but they do not form a direct continuation of it as in the preceding form (PI. XVIII. Figs. 2, 3, 

etc.). — In Echinomctra and the forms allied to it, as already mentioned, only one large lateral tooth 
is found on one side (PI. XIX. Figs. 4, 13), and in Strongylocentrotus, Sphccrcchinus etc. no lateral teeth 
are found at all (PI. XX. Figs. 14, 16, 26, etc.), only a little obliquity near the point shows that this 
form must be regarded as a further development of the pedicellaria that is provided with one unpaired 
lateral tooth, — not so much the strongly modified form in Echinomctra as the less modified form in 
Echo aibocinctus. Besides these differences in the structure of the valves, also a few peculiarities in 
the structure of the stalk and in the neck are to be noted. In most genera the stalk consists of 
numerous long calcareous threads connected with each other by a few cross-beams; in some forms, 
Strongylocentrotus drobachiensis and its nearest relations, it is a thin perforated tube. In most forms 
the neck is quite short, or, more strictly speaking, quite wanting, in a few ones — also the Strong, 
drobachicnsis-g roup — there is a long neck provided with powerful longitudinal and circular muscles 
(PI. XX. Figs. 25, 29). 

The other pedicellarire seem only to contribute little to the limitation of the genera, still less 
to the characterization of the larger groups; on the other hand the tridentate and ophicephalous pedi¬ 
cellarire yield often excellent specific characters. The triphyllous pedicellarire are exceedingly similar, 
and yield scarcely any sufficiently certain systematic character, with one exception: Evcchinus chloro- 
ticus ; in this latter some digitate prolongations pass from the upper end of the apophysis over the 
blade (PL XIX. Fig. 29), a quite unique feature. As a common feature may be noted that the edge is 
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not serrate, and that the apophysis does not widen to a cover-plate, contrary to the triphyllous pedi- 
cellarice of the Echinotlnirids. All four kinds of pedicellarire are certainly found in every species; but 
of some species individuals may often be found, where globiferous or trideutate pedieellarke (sometimes 
botli forms) are quite wanting or very few in number (for instance Echinus Alexandra). This fact, 
of course, is an unfortunate circumstance, but the value of the pedicellarice as systematic characters 
are not otherwise lessened by it. 

If we now examine the genera and species referred to Triptcchinidcr and «.Echmomctmdce 
with special regard to the features described above, we shall get a view of their relations very different 
from the views expressed in the above mentioned systems. 

The genus Echinus is notorious for its difficulty. A great many species have been described, 
but most frequently the descriptions are insufficient, so that the species cannot be recognized by them. 
One species, Ech. acutus , is very varying, and has occasioned the establishing of a great many 
species , which nobody has been able to recognize with certainty, and by which the confusion has 
only been increased. But even excellently characterized species, as for instance E. elegans, have often 
been confounded with other species, what I have repeatedly been able to substantiate; what is hitherto 
stated with regard to the distribution of the Echin //^-species, must accordingly be used with great 
caution. The reason of all these difficulties is almost exclusively to be found in the literature: an 
exact examination of the animals themselves shows that the species upon the whole have rather 
distinct characters. 

The following species are referred to the genus Echinus: miliaris Mull., microtnbcrculatus Blv., 
angnlosus (Leske), csculcntus L., acutus Lamk., norvcgicus Diib. Ivor., Flcmingii Forb., microstoma Wyv. 
Thoms., me to Lamk., clcgans Diib. Kor., gracilis Ag., J Vallisi Ag., lucidus Doderl., Rohillardi Loriol, 
darnlcycnsis Woods, tnagcllanicus Phil., margaritaccus Lamk., horrid us Ag., Alcxandri Dan. Kor., albo- 
cinctus Hutton, diadema Studer, Ncumaycri Meissner, multicolor Yoshiwara. A great many older names 
are cited as synonyms to several of these species in Agassiz’s ^Revision of Echini»; a renewed exami¬ 
nation of the type specimens of these «species * with especial regard to the pedieellariae might perhaps 
give other results than those of Agassiz; but until such examinations have been made, we must build 
011 the results laid down in Rev. of Ech. . Of all the above mentioned species, with the exception 
of Ech. multicolor, I have had occasion to examine authentic specimens, of Ech. horridus , Ncumaycri ., 
and Alcxandri even the type specimens. The result is a considerable reduction of the number of 
species in the genus Echinus , some of the mentioned species being dropped as synonyms, some prov¬ 
ing to belong to other genera. 

As the type of the genus Echinus E. csculcntus must be put down, the only one of the species 
established by Li line. Of its characters the following ones must be mentioned here. Only every 
other ambulacral plate carries a primary tubercle (in large specimens often 2-3 plates without primary 
tubercle follow each other). All the ocular plates are shut off from the anal area. The buccal mem¬ 
brane with numerous small and larger plates; spines 011 the buccal plates. The globiferons pedicellarue 
without neck, the blade with a lateral tooth on either side, the edges connected across the inside. 
The trideutate pedicellarue (PI. XYIII. Fig. 20) long, narrow, the edge set with numerous small teeth 
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arranged in transverse series. The stalk of the pedicellarue consists of long calcareous threads con¬ 
nected by few cross-beams. Spicules bihamate. 

With this species must be classed Ech. mclo and acutus (under which /;. Flemingii , norvcgicus , 
and microstoma are to be named as synonyms, the reasons of which will be given hereafter in the 
description of Ech. acutus). They are distinguished from E. csculcntus by having fewer and longer 
spines, by wanting spines on the buccal plates, and by the plates in the buccal membrane being fine 

and cpiite imbedded in the skin, so that it looks as if the buccal membrane were naked. Further 

primary tubercles are also here generally wanting in more or fewer interambulacral plates besides in 
every other ambulacral plate. The difference between mclo and acutus is very slight, they seem only 
to be differing in form and colour — perhaps they cannot upon the whole be kept as distinct species 
(for particulars see under the description of Ech. acutus). The pedicellarue and spicules essentially as 
in Ech. csculcntus. 

Ech . elegans. It seems njmost hopeless to attempt to distinguish the species of Echinus known 
as E. elegans , E. norvcgicus, E. mclo , and E. F/cmingin, Agassiz says ( Blake Echini, p. 39), and also 
Wyv, Thomson classes Ech. elegans among the critical species (395. p.744). In this statement I 
cannot at all agree with the two celebrated authors. Ech. elegans is very different from Ech. acuhts\ 
the question might rather be of referring it to another genus than of confounding it with Ech. acutus. 

The most essential difference is that it has a primary tubercle on all the ambulacral plates. The 

globiferous pedicellarife (PI. XVIII. Figs. 2—3) have generally two lateral teeth on cither side, the tri- 
dentate ones are somewhat shorter and broader than in the preceding species, but the edge is also 
here set with transverse series of small teeth. I11 some specimens only quite small tridentate pedicel- 
lariae occur of a somewhat other form than the large ones (PI. XX. Figs. 9, 19), but in other specimens 
both the small and the large form as well as all transitional sizes are found. Apical area, buccal 
membrane, and spicules as in Ech. escuientus. — The difference here stated between Ech. elegans and 
acutus is already seen from the description of Diiben & Koren 1 ), where it is said that de primara 
knolarne bilda paa skalet, frail anus till munnen, 20 ytterst tydliga, aldrig afbrutna rader , while it is 
said of Ech. Flemingii (p.267): «de ro rader primara knolar, som npptaga ambulacralplatarne, aro csom- 
oftast afbrutna ; this feature is also emphasized by the authors under Ech. norvcgicus. To be sure it 
is not clearly seen in the Latin diagnoses, so that it is perhaps on account of the language that this 
feature has been overlooked by the later authors 2 ) to great injury for the correctness of the determina¬ 
tions; especially Ech. elegans may often have been confounded with quite red specimens of Ech. 
norvcgicus. 

Ech. JVa/lisi Ag. In the description of this species ( Blake -Echini, p. 39) it is said that it is 
readily distinguished .... by the arrangement of the pairs of pores in sets of two . If this be correct 
it can scarcely be an Echinus , in which genus the pores are always trigeminate; Agassiz himself, 
however, thinks that it is closely allied to, if not identical with, Echinus Alexandria in which the 
pores are arranged in the common way. Agassiz further thinks it to be allied to h. Flemingii and 

1) Skandinaviens Echiiiodermer. p. 273. 

2 ) Thus 111 Bell’s Catalogue of British Kchinoderms > it is said of Ech. acutus'. each of these (the compound Ambu¬ 
lacra plates) has a large primary tubercle set about the middle of each plate . p. 146. 
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E. rlegaus»\ according to what has been stated above it cannot be closely allied to both these species, 
and no inference can be drawn from the quite insufficient description that is not even accompanied 
by figures. From U. S. National Museum I have received a specimen on loan, determined as Ech. 

Wallisi. It is a large, fine specimen of Ech. clegans (only with somewhat shorter spines and higher 
than the typical form); but it is unfortunately not certain that it is really identical with Ech. Wallisi\ 
as it does not agree very well with the description, except in the colour. Thus Ech. Wallisi must for 
the present remain somewhat problematic. 

Most nearly related to Echinus clegans are the species: gracilis , Alexandria and lucidus , and 
the new species described here: Ech. affinis n. sp. and alia aliens u. sp.; they have all of them a 
primary tubercle on every ambulacral plate; numerous fenestrated plates imbedded in the buccal mem¬ 
brane (this feature, however, not observed in R. htcidus)\ no ocular plates reach to the periproct; the 
spicules bihamate; all with rather strong, long, and pointed spines. Ech. Alexandri is rather sharply 
distinguished from the other species by its tridentate pedicellarke, which are especially broad and 
comparatively short (PI. XX. Fig. i), while in the other species they are long and narrow (PI. XVIII. 
Fig. 4). In the smaller forms of tridentate pedicellarke the blade is more flat and broad, and the upper 
end of the apophysis is a little widened as a more or less perforated plate; in the larger forms there 
is some mesh-work in the bottom of the blade. As in E. clegans there are in these species all transi¬ 
tions between the largest and smallest tridentate pedicellariae; to be sure, I have only seen a few of 
smaller size in Ech. lucidus , but as these resemble to a high degree, those of a corresponding size in 
the other species it may be supposed that also in this species large tridentate pedicellariae will be 
found of the same form as in the other mentioned species. In all these species the tridentate pedicel¬ 
larke are upon the whole so similar, that reliable specific characters can scarcely be found in them 
(PI. XVIII. Figs. 15, 21—22, 26—28). — The globiferous pedicellariae in Ech. Alexandri have generally 
3—4 teeth on either side, in the other species there are most frequently 1 —1 or 1—2 lateral teeth. 
Also the globiferous pedicellarke are very similar in all these species (PI. XVIII. Figs. 9—n, 16— r8, 
PI. XIX. Fig. 18). 

Ech. a/finis is distinguished from the other species by the peculiar feature that the two series 

of tubercles in each ambulacral area are of unequal size or quite irregular; there is, however, always 

a primary tubercle on every ambulacral plate (see the particular description below). Ech. gracilis is 

easily distinguished from the other related species by its beautiful green coloration; the tridentate 

pedicellarke (PI. XVIII. Figs. 15, 21) are a little more serrate below than in the other species, it is 
however, scarcely a reliable character. Agassiz, in his description of it (Rev. of Ech. p.293), says: this 
species holds an intermediate position between E. Flcmingii Ball and E. ))ic!o Lamk., to both of which 
it is allied . This, according to what is stated here, is incorrect; its nearest relations arc E. clegans 
and the other species named here. — Ech. lucidus , of which species Prof. Doderlein has kindly lent 
me a specimen for examination, is most similar to Ech. Alexandria but may easily be distinguished 
from this species by its tridentate and globiferous pedicellarke (PI. XIX. Fig. 18). 

In Challenger-Eehinoidea (p.114) Agassiz mentions Echinus acufus from st. 343, off Ascension, 
425 fathoms. I have had occasion to examine these specimens in British Museum, and i must 
positively assert that it is not Ech. acutus. The test is high; the peristome very small (i5 ra,n in a 
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specimen of a diameter of 65™™), the edge of the mouth not bent inward. There are very few spines 
011 the abactinal .side, almost only the primary ones, and as the plates are very high, the primary 
spines are also widely separated; on the actinal side there are more secondary spines, they are not, 
however, very close-set. The primary spines are of a middle length, and do not decrease much in 
length towards the apical area. A primary spine is found on each anibulacral plate, and they are of 
equal size in both series. The buccal membrane with numerous, lengthy, simple fenestrated plates 
outside the buccal plates; inside of these they are small and a little less perforated, as in E. Alcxandri. 
The colour is beautifully red, the point of the spines white. The globiferous pedicellarue (PI. XV 1 I 1 . 
Fig. 17), which are very few in number, have 1—1 lateral tooth, but are otherwise similar to tlio.se of 
Ech . affix is \ also the trideutate pedicel lari re arc scarcely to be distinguished from those of E. affix is. 
On the other hand the ophicephalous pedicellarue are very characteristic, lengthy, and the teeth in 
the edge arc uncommonly fine, only to be seen under especially high magnifying powers (PI. XIX. 
Fig. 37). Triphyllous pedicellarice of the common form; spicules bihamate. — There can be no doubt 
that this is a new species of Echinus, closely allied to E. elegaxs , gracilis etc.; I propose to call it Echinus 
atlanticus. 

Presumably there are among the Echinids obtained by the Challenger -Expedition still one 
or two species allied to those mentioned here. Agassiz has determined these specimens partly as Ech. 
elegans (from Tristan d’Acunha), partly as Ech. xorvegicus (from Patagonia, st. 308, and Japan, st. 232). 
That these determinations are incorrect is a sure fact Ech. elegans* from Tristan d'Acunha is a large 
form, very similar to Ech. Alcxandri, that is to say, to the most loug-spined specimens of this species 
(see the description below), but its trideutate pedicellarue are narrow as in Ech. affinis. Ech. nor - 
vegietts'' from Japan is absolutely not this species; as far as I am able to see from my notes, it 
must be Ech. Incidns] the pedicellarice are quite agreeing with those of that species. The speci¬ 
mens from Patagonia, at all events, are not Ech. norvcgicus\ they belong to two different species, of 
which one (3 large specimens) belongs to this group of species with a primary tubercle on all the 
anibulacral plates; perhaps it is Ech. afjinis, but I am not able to determine it with certainty after my 
notes. The other species (4 small specimens) is Ech. magcllanicus Phil. — The incorrect referring of 
these specimens to Ech. norvcgicus has unfortunately given rise to the fact that this species is now 
constantly named among the «bipolar» animals. 

Ech. margaritaccus Lamk. Of this species it is justly said in Rev. of Ech. (p. 493) that it has 
«very marked features ., but in the description only one of its peculiarities is mentioned, viz. the nature 
of its covering with spines; the plate is densely covered with minute secondary tubercles carrying 
short, slender, yellowish spines closely crowded together, which are a lower groundwork from which 
the primary spines, long, slender, and white, project prominently-. This description of the spines is 
excellent, it is only to be added that these spimiles are richly set with fine thorns, which gives them 
a peculiar silk)' gloss; further that the primary spines round the mouth are curved in the point, and 
that generally, but not always, some small, club-shaped spines are found on the buccal plates. Only 
every other anibulacral plate carries a primary tubercle. The apical area is very peculiar, all the 
ocular plates reach to the periproct, which is large and covered by numerous small plates among 
which the central plate is especially distinct. In small specimens all the ocular plates are shut off 
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from the periproct. The buccal membrane has inside of the buccal plates numerous small fenes¬ 
trated plates imbedded in the skin; just outside of the buccal plates there are a few small plates, as 
thick and complicate as the buccal plates, and like these set with pedicellarire. Nearest to these 
plates some small, fine fenestrated plates are found, but all the rest of the buccal membrane is quite 
naked. The globiferous pedicellarue (PI. XIX. Fig. 20) are of the same form as in Ech. clegans etc., 
but only one tooth is found on either side. The tridentate pedicellarise are more peculiar and of a 
rather varying form (PI. XIX. Figs. 3, 33). The blade is broad and deep, without or with a quite feeble 
net of meshes at the bottom; the edge is more or less sinuate in the part where the valves join: 
sometimes almost through the whole length (Fig. 3), sometimes only in the outer half (Fig. 33); it is 
finely serrate, but not thickened, and has no transverse series of teeth as in the Echinus- species men¬ 
tioned above. The huge pedicellarue_covering the whole test , mentioned by Agassiz, are the 

globiferous pedicellarice, which are rather long-stalked and conspicuous, not the tridentate ones. The 
ophieephalous and triphyllous pedicellarue of the common form; it may, however be noted that in the 
latter the upper ends of the apophysis do not reach to the edge of the blade, and that there seems 
to be a tending to a formation of a little mesh-work in the blade. The stalks of the pedieellarim of 
the common structure; the spicules bihamate, very numerous! — That this species is not most closely 
allied to Ech. norvegicus , as Agassiz thinks (14. p. n) is clearly shown by the characters here 
mentioned. 

The description of Ech. margaritaceus given here agrees remarkably well with the description of 
Stcrrchinus (i)itarticus by Koehler (233. a.), and after having examined some specimens from Belgiea 
which Prof. E. van Beneden has most kindly lent me, I must positively assert that it is Ech. marga¬ 
ritaceus] no single character can be pointed out that might be a mark of distinction between them. — 
Echinus diadema Stiuler is by Agassiz (Chall. Ech.), Bernard (79), and Meissner (2S5) thought to 
be synonymous with Ech. margaritaceus. Studer (386) admits, to be sure, that they are very similar, 
but thinks that some difference is found in the pedieellarire — i. e. the ophieephalous ones. Now it 
is true that his figures show a slight difference; but the ophieephalous pedicellariae are generally of 
very little importance with regard to the distinguishing between the species, and yield only quite 
exceptionally good specific characters (as in Ech. a flan ficus). I11 this case there can be 110 question of 
distinguishing between the two species , either by the ophieephalous or the other pedicellarue. After 
having examined some specimens, determined by Studer himself as Ech. diadem a , which I have 
received for examination from the museum at Berlin, 1 must decidedly follow the mentioned authors; 
Ech. diadema cannot be distinguished from Ech. margaritaceus. 

Echinus horridus A. Ag. is not closely allied to Ech. norvegicus , as stated by Agassiz (Chall. 
Kcli. }). 116); its nearest relation is no doubt Ech. margaritaceus. The spines are quite as in this 
species, and also the pedicellarue are very similar to those of the latter species. The tridentate 
pedicellarue (PI. XIX. Fig. 2) are rather much open and rather sinuate in the outer part, where the 
valves meet; they may become pretty large (a little more than i mm ), and then they have a rather 
strong, coarse net of meshes in the blade (it may be described as cross-beams rather far from the 
bottom). I11 the globiferous pedicellarue (PI. XIX. Fig. 22) cross-beams are wanting between the edges 
of the blade (also in young Ech. margaritaceus they may be found without cross-beams), and there are 
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2—4 teeth 011 either side. The basal part lias somewhat projecting outer corners. The ophicephalous 
pedicellarue are of the coniition form, the triphyllous ones resemble those of Ech. marguritaccus. 
Agassiz says, but wrongly, that only two kinds of pedicellarue are found in this species, one sinall- 
headed, long-stemmed, the other short-stemmed with a conical head . He gives, however, no figures 
of them. Unfortunately I can give no informations as to the peristome, as I forgot to examine it 
during my stay at British Museum. Neither can I tell whether the actinal primary spines are curved 
at the point. Primary spines are found on all the ambulacral plates; all the ocular plates are shut 
off from the periproct. The central plate little conspicuous. The spicules bihaniate, numerous. 

Echinus Kcumaycri Meissner is also to be classed with these species, but is, however, rather 
sharply distinguished by several characters. In the description by Meissner (285) only the apical area 
is more thoroughly examined; as the type specimen has been sent me for closer examination, I am 
able to call attention to several other characteristic features of this species. A primary tubercle is only 
found in every other ambulacral plate. Unfortunately all the primary spines are broken, so that 
nothing can be said as to their length, or whether the actinal ones are curved at the point — what 
is probable. The secondary spines are rather coarse, not fine, silk}', as in the two preceding species; 
they are, however, finely serrate. Three of the ocular plates reach to the periproct, as observed by 
Meissner; no conspicuous central plate is found. The apical area of the type specimen is, no doubt, 
abnormal, two of the genital plates being coalesced, and the adjoining one uncommonly broad; by this 
arrangement the two ocular plates at these genital plates are situated opposite to the latter, and not, 
as is elsewhere the case, opposite to the interspaces between them. (See the figure of Meissner. 
Op. cit. p. 12). The buccal membrane contains numerous small fenestrated plates inside of the buccal 
plates, outside of these it is almost naked, only with quite few, small fenestrated plates. Spines are 
found on the buccal plates. The globiferous pedicellarire (PI. XIX. Fig. 14) recall those of Ech. Jior- 
ridus very much, but the outer corners of the basal part are somewhat more conspicuous, and the 
edges of the blade are connected by cross-beams; there are 1—1 or 1 -2 lateral teeth. The tridcutate 
pedicellarice (PI. XX. Fig. n) resemble those of Ech. margaritaceus, as is also the case with the triphyl¬ 
lous ones (PI. XX. Fig. 7); the ophicephalous ones of the common form. The spicules bihamate, very 
few; I have only seen a few in the buccal membrane, none in the tube feet. 

Echinus magcllanicus Phil. To the descriptions of this species by Philippi and Agassiz the 
following informations must be added. A primary tubercle is found on all the ambulacral plates; the 
actinal primary spines are curved at the point, the secondary spines are coarse as in Ech. Xeumaycri 
and almost smooth. The buccal membrane is quite naked both inside and outside of the buccal plates, 
and no spines seem to be found 011 these. The periproct is small, covered by a few, rather large plates, 
without distinct central plate; generally one ocular plate reaches to the periproct, as observed by 
Agassiz. The globiferous pedicellarue (PI. XIX. Fig. 23) chiefly as in Ech. nuirgaritaccus , with 1—2 
teeth on either side. The tridentate pedicellarue (PI. XIX. Figs. 11, 17), which are (always?) very small, 
0’5 mm , are rather different from those of the other species; in the outer part where the valves join, the 
edge is finely serrate, in the lower part it is smooth, but rather thick; no net of meshes at the 
bottom. The valves are apart for a rather long space, but the slit between them is quite narrow. 
The ophicephalous and triphvllous pedicellarice of the common form. The spicules bihamate, numerous. 
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In Challenger -Echinoidea p. 116 Ech. magcllanicus is mentioned from Prince Edward Island 
and Crozet Islands, from the latter place at a depth of 1600 fathoms (st. 147). I can assert positively 
that the latter is not Ech. magcllanicus; its globiferous pedicel lari re are of quite another form than in 
this species. I suppose it to be a new species allied to Ech. Xcumaycri and the other species belong¬ 
ing here, but as I have not a sufficient material of pedicellarice of it, nor sufficient notes of it, I must 
restrict myself to show that it is no Ech. magcllanicus. I also take it to be doubtful whether the 
specimens from Prince Edward Island are Ech. magcllanicus ; at all events they will have to be exa¬ 
mined more thoroughly with regard to the characters mentioned here. That this species is found at 
Australia and New-Zealand I must also regard as doubtful, until renewed, thorough examinations have 
confirmed these statements. To be sure, Farquhar (144) enumerates Ech. magcllanicus among the 
Echinids of New-Zealand, but it may, perhaps, b e Ech. albociuctns, which, in a communication from Prof. 
Hutton, is said to be the same species. That this statement is incorrect will be shown hereafter. 
Perhaps also Ech. darnlcycnsis may be hidden among the Australian Echinids referred to Ech. magcl¬ 
lanicus , as has been supposed by Woods (442. p.165). For the present Ech. magcllanicus is only 
known with certainty from the coasts of Patagonia and the adjoining seas. — Some small specimens 
from Chalk st. 308 (Patagonia), by Agassiz referred to Ech. norvcgicus , are magcllanicus. 

Echinus albocinctus Hutton. A specimen of an Echinus-s pecies from New-Zealand which from 
earlier times is found in the museum of Copenhagen, must, no doubt, be referred to this species, as it 
agrees exactly with the description. The description by Hutton, however, is far from being 
exhaustive — what may be applied to almost all descriptions of Echinids — and so some informations 
of this species are given here. — A primary tubercle is found on all the ambulacra! plates; the actinal 
spines are not curved at the point, the small spines rather thick, almost smooth. One of the ocular 
plates reaches almost quite to the periproct which is small, and (as far as can be seen) covered by 
few, rather large plates without central plate. The buccal membrane is quite naked, with the excep¬ 
tion of the buccal plates; whether spines are found on these cannot be decided. The globiferous pedi- 
cellarue (PI. XIX. P A ig. 19) have only one unpaired lateral tooth; the basal partis very varying in form, 
sometimes with strongly projecting outer corners, sometimes rounded — or rounded on one side, pro¬ 
jecting on the other. The tridentate pedicellarice (PI. XIX. Fig. 25) are most similar to those of 

E. magcllanicus , but the edge is a little serrate, not thick and smooth where the valves are open; in 

the little space at the point where the valves meet, the edge is finely serrate. Eclow the articular 
surface there is a peculiar arc reminding of that of the ophicephalous pedicellarue; also in other Eehi- 
nids an indication of such an arc may be found. The ophicephalous and tridentate pedicellaria: of the 
common form. The spicules bihainate, they seem to be rather few. - That this species is well distin¬ 
guished from Ech. magcllanicus is evident from the informations given here. — Echinus elevatus Hutton, 
according to an information received from Prof. Hutton, is synonymous with Amblypncustcsformosus. 

Echinus fasciatus Parfitt (311), no doubt, is only a young specimen of one of the Echinids 

occurring at the coasts of England, but to which of these it may belong, it is impossible to see from 

the description — it may be applied to each and all of them, from Strongyloc. drobachicnsis to Ech. 
miliaris. Philippi (323) enumerates the species Echinus Cunningham/] Icpidus , and rodula without 
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giving any information whatever of them; as far as I can see they are nomina nuda, and Philippi 
deserves no praise for having introduced them. 

Echinus multicolor Yoshiwara I have not seen; the description gives no information of pedi- 
cellaria?, spicules, and several other important features, so that nothing can be said with regard to its 
being a genuine Echinus or not. 

The species EcJi. miliar is, microtubcrculatus , angulosus , vcrrnculatus , Rob iliar di, and darn Icy ensis 
are no genuine Echinus- species. For the present then they may be left out of consideration, while the 
question of the grouping of the species above mentioned is treated. 

Do all these species really belong to the same genns, or can there be any question of grouping 
them into more genera? The question is partly answered already, Koehler having established the 
genus Stcrcchinus on E. margaritaccus (without knowing, to be sure, that it was this species). The 
characters upon which the genus is based, are: the comparatively large central plate, the narrow apical 
plates, of which all the ocular plates reach to the periproct, and the comparatively great height of 
the coronal plates. — The character of the apical plates is evidently useless, all the ocular plates being 
shut off from the periproct in smaller specimens. Also the central plate seems to me to be an only 
little valuable character; in every young Echinus the central plate is distinct, it does not disappear till 
a later stage, other small plates being formed round it, so that at last it cannot be distinguished from 
the secondary plates. Neither seems the height of the coronal plates to be a valuable character, as it 
varies much according to the size of the animal. — Now it is not my meaning to say that the genus 
Stcrcchinus cannot be kept up, only that the characters upon which it is based, cannot be used; we 
must seek other characters for it. May, then, other characters be found by which to group 
the species? 

Among the characters mentioned above one is found that might beforehand be thought to be 
of great importance, viz. whether a primary tubercle is found on every or only on every other ambu- 
lacral plate. In the species csculcntus , acutus , mclo, margaritaccus , and Nenmaycn a primary tubercle 
is only found on every other ambtilacral plate, in all the other species it is found on every ambulacral 
plate. That this feature, however, can be of no primary importance is evident from the fact that it 
separates Ech. margaritaccus and horrid us, two species that are, no doubt, very closely allied. — An¬ 
other character of undoubtful value is whether the buccal membrane contains numerous fenestrated 
plates, or is quite (or almost) naked, at all events outside of the buccal plates. Numerous plates in 
the buccal membrane are found in the species: csculcntus , acutus , mclo , elegans , gracilis , Alexandria 
a/Jinis , atlanticus , and lucid ns (not examined); naked buccal membrane is found in the species: marga¬ 
ritaccus, horridus (not examined), Ncumaycri , magellanicus , and albocinctus. This character does not 
separate allied species, but divides them into two groups which seem to be well divided as to habitus, 
but where the species of each group seem to be mutually rather closely allied. It is evident then 
that we have here a specially important systematic character. Another feature gives quite the same 
grouping of the species, viz. whether the edge of the trideutate pedicellarice is thick and provided with 
numerous small teeth arranged in more or less regular transverse series, or it is thin and simply ser¬ 
rate. In the former group, Ech. csculcntus etc., the edge is thick with transverse series of small teeth, 
in the latter group, Ech. margaritaccus etc., it is simply serrate. This character, however, is not quite 
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reliable, as the small tridentate pedicellarias in the former group have also a simply serrate edge. 
Other characters giving the same natural grouping of the species, do not seem to be found. 

The former group may be subdivided according to the ambulacra! plates, the species esculent its , 
a cuius, and inclo having only a primary spine on every other ainbulacral plate, while the species 
clcgans , gracilis , Alexandria affinis , atlanticus , and lucidus have a primary spine on ever}’ ambulacral 
plate. Thus this group might be subdivided into two genera according to this character. This divi¬ 
sion, however, I do not think good; Ech. escnlentus differs so much from acntus and mclo, that it 
seems to be incongruous to class it with these two species contrary to the other species of the group; 
in quite young specimens of Ech. acntus a primary spine is often found on all the ambulacral plates, 
which also tells against using this feature as a generic character. Finally it is also seen in the other 
group that neither there a natural division can be obtained by means of this character. Thus it seems 
to be correct to regard this whole group as one genus keeping the name of Echinus. The feature of 
the ambulacral plates may here be used practically by the determination of the species. 

The other group, the species margaritaceus , Neumaycri , horridus , magcllanicus , and albocinctus , 
shows a series of striking peculiarities, so that the question naturally arises, whether all these species 
are to be referred to one genus. The characters by which a subdivision might be made, are, whether 
every ambulacral plate or only every other plate has a primary spine, whether the secondary spines 
are fine, silky, or not, whether or not the actinal spines are curved in the point, whether the buccal 

membrane is quite naked, or fenestrated plates are found inside of the buccal plates; finally the 

question might also be of using the pedicellarue or the features of the ocular plates as a basis of the 
distribution of the species. 

E. albocinctus is the most isolated one, especially distinguished by having only one unpaired 
lateral tooth on the globiferous pedicellariat. As this feature, as will be shown below, is of very great 
systematic importance, it seems reasonable to separate this species as a separate genus, even if in some 

features it agrees very exactly with Ech. magcllanicus (the quite naked buccal membrane, primary 

tubercle on every ambulacral plate). For this form the name of Pseudechinus is proposed. — To 
separate the other four species is scarcely correct; according as one or other of the mentioned char¬ 
acters is used as a base of the division we get a different grouping. Here a so curious intermingling 
of all characters is found, that we only seem to have two chances left: to establish each species as a 
separate genus — by which nothing is gained — or to unite them all to one genus, which latter I 
think to be the most correct thing. Then this genus gets the name of Sfcrechinus Koehler. Con¬ 
sidering the common opinion of the difficulty of these species I shall give the following 


Table of the Sterechinus-speciesq. 

1. The secondary spines fine, silky. 2. 

— — — coarse. 3. 

2. Primary tubercle only on every other ambulacral plate; the globiferous pedicel- 

lariat with 1—1 lateral tooth, the edges connected by cross-beams. St. margaritaceus . 


x ) A table of the ZsW/A/7/.y'Spccics will be given below, after the description of the northern species. 
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Primary tubercle 011 every aiubulacral plate; the globiferous pcdicellarice with 

2—4 teeth on either side, the edges not connected. 57 . horrid ns. 

3. Primary tubercle on every other aiubulacral plate.•. St. Ncumaycri. 

— — - aiubulacral plate. St. magellanicus . 

Echinus miliar is, microtnberciilatus , and angulosus form a separate group chiefly characterized 
by the globiferous pedicellarue (PI. XVII. Figs. 1, 7). The blade is rather flat, comparatively broad, and 
passes evenly into the basal part; no cross-beams connect the edges across the inside of the blade; 
the edges are not thickened, and project into more or fewer teeth 011 either side. There is 110 neck; 
the stalk as usually constructed of long threads connected by cross-beams. A somewhat similar form 
of globiferous pedicellarire is found in Stcrcchinus horridus (PI. XIX. Fig. 22), and sometimes also in 
Echinus Alexandri (PI. XVIII. Fig. 9). A comparison of the figures will show, however, that they are 
very different, even if it is not easy to point out a particular distinguishing character; the most signi¬ 
ficant one is, I think, that here the edge is somewhat thickened, so that the teeth are placed on it, 
while in Ech. miliaris etc. the edge is quite sharp, and the < teeth are simply indentations in the 
edge; also the whole form is somewhat different, as shown by the figures. 

The following characters of the separate species must be pointed out. In Ech. miliaris the 
buccal membrane is covered by large, thick fenestrated plates. The globiferous pedicellarire have 
numerous lateral teeth; the trideutate ones have a rather strong net of meshes in the bottom of the 
blade (only the large ones); the edge is coarsely indented below, in the outer part where the valves 
join coarsely sinuate, but the siuuatious are again finely serrate; the small teeth form no transverse 
series (PI. XVII. Fig. 11). The ophicephalous and triphyllous pedicellarue with no conspicuous peculiar¬ 
ities. — All three species have a primary spine on ever}' aiubulacral plate; in miliaris and microtubcr¬ 
culatus the ocular plates are shut off from the periproct, in E. angulosus the two (three) reach to the 
periproct; no distinct central plate. 

Ech. microtubcrculatus agrees exactly with miliaris in the structure of the pedicellariae; it is 
only to be observed that the trideutate pedicellarise have rather distinct transverse series of teeth on 
the edge. The plates of the buccal membrane are especially characteristic (PI. XYI. Fig. 14). They 
are large, thick, greenish, and of quite another structure than in miliaris, not consisting of the usual 
reticulation, but of a homogeneous mass of lime, in which the pores appear as deep, funnel-shaped 
holes. Also the plates inside of the buccal plates are constructed in this way. Otherwise it is distin¬ 
guished from miliaris by its somewhat finer spines and corresponding smaller tubercles (PI. X\. 
Figs. 8, 9); the colour of the test and spines is more intensely green. - In the original diagnosis of 
Ech. microtubcrculatus l ) it is said: ambulacres a deuticules tres-arquees et composees de six paires de 
pores*; in Blaiuvi lie’s ..Manuel d’Actinologie» 1834 p.228 E.parvitubcrculatus, de Blainv. «Dict. tom. 
37. p. 88, sous le 110111 d’A. microtubcrculatus is enumerated under the division D. Especes regulieres, 
de forme 1111 pen variable; les deuticules des lignes ambulacraires droites on arqnees de cinq paires de 
pores au moins . Accordingly it is 110 doubt wrong when Agassiz and Des or (Catalogue raisoune 
des Ecliiuides p. 64) enumerates it (referring to the passages quoted above) under their fourth type, 

M Dictiounaire des Sciences naturelles. T. XXXVII. p. SS. (1S25.) 

14* 





ioS 


ECHINOIDEA. I. 


with trois paires de pores obliques». Now if the two authors had done so consciously, they would 
certainly have made a remark to the effect that the type specimen had not the six pairs of pores, but 
only three. Such a remark, as far as I can see, they have not made, and so there can scarcely be 
any doubt that this species has quite wrongly got the name of microtuberculatiis. As a synonym of 
it Agassiz &: Desor (loc. cit.) mention Ech. pulchcllus Ag. and dccoratus Ag., and the former of these 
names should then be employed for this species. The description of Ech. pulchcllus 1 ) may agree rather 
well with it, even if it cannot be said to be a very appropriate one; it might also agree with young 
specimens of Strongyloc . Hindus. Therefore I think it better to wait for a renewed examination of the 
type specimens, before the commonly used name of microtuberculatiis is rejected. 

Ech. angulosus is distinguished from the tw’o other species by the tw’o ocular plates reaching 
to the periproct, and by the plates of the buccal membrane being fine and quite imbedded in the skin; 
only a few f are thick and carry pedicellariae. The globiferous pedicellarire have only tw’O, more rarely 
three teeth on either side; the tridentate ones are more strongly sinuate in the outer part wdiere the 
valves join (PI. XVII. P A ig. 6); the larger ones have a rather strong net of meshes, the edge is thick, 
in the low'er part with very distinct transverse series of small teeth. The ophicephalous pedicellarise 
have generally only a simple keel in the middle of the blade, without any net of meshes 
(PI. XVII. Fig 3). 

These three species must absolutely form a separate genus. Most recent authors use the name 
of Psamm echinus Ag. for them, but wrongly. In Catalogue raisonne p. 64 under the fourth type 
Sous-genre Psa nun echinus Ag.» are named first the species variegatus Lamk. and scmituberculatiis 
Val. and as no. 3 subangulosus Lamk. There can be no doubt, then, that the two first-named may 
claim the name of Psammechinns, as it appears that they cannot be classed with the genus Toxo- 
pneustes , to wdiich they are referred in Rev. of Ech. , but must form a separate genus (see below). 
For the species miliar is, microtuberculatiis , and angulosus a new’ genus must then be established; I 
propose the name of Parechinus. 

Psammcchinus verruculatus Etk. Agassiz (Rev. of Ech. p.122) mentions this species as syno¬ 
nymous with Parcch. angulosus] dc Eoriol (245. p. 21) objects to this and maintains that they are two 
well distinguished species. I must not only grant that de Eoriol is right in his statement, but shall 
have to go much farther and assert that it cannot be referred to the same genus, nay, not even to 
the same family as Parcch . angulosus. Prof, de Eoriol has kindly sent me a specimen of his 
Echinus verruculatus Etk. from Mauritius, and so I have been able to compare it with the type 
specimens of Eutkeu, wdiich arc found in the museum of Copenhagen. All the type specimens are 
naked tests, so that it is impossible to tell quite certainly, wdiethcr the species of de Eoriol is really 
identical with these specimens; all the most important characters arc wanting on the naked tests — 
nay, it is, moreover, probable that the type specimens really belong to tw r o different species. It is, 
however, certain, that the description given by dc Eoriol of the coloration of his specimens 2 ), agrees 
exactly with tw'o of the type specimens, and I think it very likely that they arc really identical. Pull 


r ) Introduction to Valentin’s Anatomie <lu genre Echinus, p. VI. 

2 ) I11 the specimen sent me by de Eoriol, there is no trace of coloration on the test; only the spines have the 
colour described by de Eoriol. 
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certainty, 1 think, can never be obtained, and there is nothing- to be done but to resolve that the 
species of de Loriol shall in future be taken to be the Psammcchinus vcrruculatus of Liitken. 

To the description by de Loriol I shall here make some additions. A primary tubercle is 
found on every ambulacral plate. De Loriol states that two ocular plates reach to the periproct; in 
the specimen before me this is only the case with one plate. The genital pores are especially large. 
The buccal membrane contains numerous small fenestrated plates both inside and outside of the buccal 
plates; those outside the buccal plates are a little larger, a few are thick and carry pcdiccllariae, while 
most of them are simple fenestrated plates, quite imbedded in the skin; a few bihamate spicules are 

also found in the buccal membrane. The gills contain the usual fenestrated plates. The mouth-slits, 

as observed by de Loriol, arc small, but very distinct The globiferous pediccllarue are very different 
from those of the genera Echhius , Stcrcchinus , and Parcchinus\ by this reason only this species was 
to be separated from those genera. The blade is quite closed to a thin tube without lateral teeth, as 
in Sphcercchiiiusgrcumlaris\ no neck; I suppose that glands are found on the stalk, but this fact could 
not with certainty be substantiated from the dried specimen in hand. The tridentate pedieellarue 

(PI. XXI. Fig. 2) have a broad, deep blade with a slight indication of a net of meshes in the bottom; 

the valves join for almost their whole length, the edge is rather strongly, but simply serrate. The 
ophicephalous and triphyllous pedicellariae of the common form. The spicules are very peculiar 
(PI. XXI. Fig. 28), small, with a little ball at each end, quite resembling dumb-bells. They are found 
in especially great numbers in the globiferous pedicellarise, also, however, in the tube feet, but in 
rather small number. Genuine bihamate spicules do not appear to be found in the tube feet. 

This peculiar form of globiferous pedicellarise and spicules is also found in Echinus Robil- 
lardi\ and dar?ilcyc?isis , further in the genera Toxopncustcs and Fripnaistcs , and there can be no doubt 
that the mentioned species belong here. To which genus they will have to be referred cannot be 
decided, until we have examined the Toxopncustcs - and Tripucusics-spccies. 

Echinus Robillardi Loriol. To the description of this species by de Loriol (245 p. 23) I may 
add the following informations (a specimen received from Prof, de Loriol). A primary tubercle is 
found on every ambulacral plate. The peristome is very peculiar, quite naked. Inside of the buccal 
plates a belt is found with nnmerons bihamate spicules, and in the inner edge a few larger, irregular 
needles are found (PI. XXI. Fig. 24. b). At the outer edge of the peristome again rather numerous 
bihamate spicules are found, and in the gills seem to be found, not the usual fenestrated plates, but 
numerous bihamate spicules. Otherwise no other plates than the buccal ones are found in the buccal 
membrane; these buccal plates are not placed in pairs opposite to each other as usual, but one out¬ 
side the other; neither spines nor pedicellarire are found 011 the buccal plates. The very peculiar, 
oblique apical area has been accurately described by de Loriol, who also points out that the slits of 
the test are small and indistinct. The globiferous pedicellarke as in Sphcercchi)ius , without lateral 
teeth, the blade a closed tube; I have not been able to decide from the dried specimen in hand whether 
glands are found on the stalk. The tridentate pedicellarke very peculiar (PI. XXI. Figs. 4, 11); the 
lower part of the blade is narrow and quite filled by a net of meshes, so that the edges are quite 
coalesced; the upper part is a little widened with straight, finely serrate edge. Only this part of the 
valves join, so that they are wide apart below. The ophicephalous pedicellari^e without conspicuous 
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peculiarities; triphyllous pedicellariae I have not seen. In the globiferous pedicellariai numerous 
spicules are found, somewhat thickened in the ends (PI. XXI. Fig. 24. a), although not markedly dumb¬ 
bell-shaped; also a few common bihamate spicules are found among them. In the tube feet the biha- 
mate spicules are predominant, but the other form is also found. — De Loriol, no doubt, is right 
that this is a distinct species; but it is no Echinus . Its nearest relations are Echinus vcrruculatus 
and especially darnlcyensis. 

Echinus darnlcyensis Woods. Of this species I have had occasion to examine a specimen from 
Thursday Island, Torres Strait, 4 fathoms (the «Alert -Expedition) in British Museum. (I cannot 
answer for the correctness of the determination; that it corresponds with the description is no guar¬ 
antee for its being the same species, as the description gives only the usual things: spines, tubercles 
etc., but mentions neither spicules nor pedicellarirc.) A primary tubercle is found on every ambulacral 
plate; according to Woods (442. p. 165) the ocular plates are quite shut off from the periproct — but 
according to an information from Prof. Bell they are not shut off from the periproct in these speci¬ 
mens (I have forgotten to ascertain it myself). The buccal membrane is quite naked with the excep¬ 
tion of the buccal plates which are placed in pairs opposite to each other, and carry a few pedicellarire. 
«With ten rounded small openings surrounded by Pedicellarise», it is said in the description by Woods; 
this, I think, must be the holes in the buccal plates for the buccal tube feet — a rather common 
feature to note in a description of species! Innermost in the edge of the mouth numerous needle- 
shaped, more or less irregular spicules are found resembling those of « Ech. Robillardi ; they are 
arranged parallel to the edge of the mouth; a few are a little fenestrated. Outside of these some 
bihamate spicules are found, but far from so great a number as in Robillardi. Near the gills numerous 
bihamate spicules are found in the buccal membrane. The gills themselves contain the common irre¬ 
gular fenestrated plates. According to Woods the auriculae are only <■:slight thin processes, which do 
not meet ; Prof. Bell informs me that they are here of the common form. (In vcrruculatus and Robil¬ 
lardi they are also of the common form.) The globiferous pedicellarne as in Spluercchinus , only is 
the blade uncommonly short (PI. XXI. Fig. 36). In the trideutate pedicellariae (PI. XXI. Fig. 7) the blade 
is broad, open, with only a slight net of meshes in the bottom. The edge is finely, simply serrate in 
the outer part where the valves join; in the lower part a few larger indentations are found. The 
valves are rather wide apart. Ophicephalous and triphyllous pedicellariae of the common form. The 
spicules (PI. XXI. Fig. 23) of the globiferous pedicellariae arcuate, but not pointed at the ends; in the 
tube feet only a few bihamate spicules are found. — Woods thinks that it is this species Agassiz 
has wrongly referred to Ech. magellanicus\ that it has nothing to do with magcllanicus is certain, 
although the differences pointed out by Woods: «iu the actiuostoine being larger; in the abactinal 
system, where the genital plates have only two tubercles, and in the color of spines and test are 
quite irrelevant. The principal difference is to be found in the globiferous pedicellarue and the spi¬ 
cules: they show that this species is 110 Echinus or Stcrcchinus at all, but like Ech. Robillardi and 
vcrruculatus is closely allied to 'I'oxopncustcs and I'ripncustcs. 

To the genus Toxopucustcs Ag. are referred the species: n/aculalus (Lamk.), pileolus (Lamk.), 
elegans Doderl., variegatus (Lamk.), and snnilubcrculatus (Yal.); to the genus I'ripncustcs Ag. (in Rev. 
of Ech. this genus is called llipponoc) are referred the species: esculent us (Leske), depress us Ag., and 
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variegatus (Leske). I liave had occasion to examine all these species, with the exception of 7 ! macu - 
lahts\ of T. elegans Prof. Doderlein lias most kindly sent me a specimen, 7 ! semituberculatus I have 
seen in British Museum, the other species are found in the museum in Copenhagen. I shall therefore 
make a few supplementary remarks to the existing descriptions of these species. Information is espe¬ 
cially wanting with regard to pedicellariie and spicules. 

Toxopneustcs pileolits (Lamk.). Some specimens found in our museum have by Liitken been 
determined as T. maculatus , but this determination, no doubt, is incorrect. They agree exactly with 
the description of T. pileolits , having especially the characteristic coloration so often mentioned; on 
the other hand they do not at all agree with Lamarck's diagnosis of li. maculatus . Therefore I do 
not hesitate to refer them to pileolits. - Only every other ambulacral plate lias a primary tubercle; 
two ocular plates reach to the periproct. The buccal membrane contains numerous fenestrated plates 
as well inside as outside of the buccal plates; not a few of them are thick and carry pedicellariie. 
Besides the fenestrated plates the buccal membrane contains numerous bihamate spicules; also in the 
gills bihamate spicules are found in great numbers together with the common irregular fenestrated 
plates. No spines on the buccal plates. The globiferous pedicellarire without lateral teeth and with 
tubular blade as in Sp/urrechinus , but they are remarkable by the extraordinary length of the blade 
and the end-tooth (PI. XXI. Fig. 13); in the apophysis there is a long, narrow slit; no neck; small 
glands are found on the stalk. The tridentate pedicellaria: are very large, the head up to a length of 
3 min ; the neck very short. The outer part of the blade where the valves join, is coarsely and irre¬ 
gularly indented in the edge, in the lower part the edge is smooth, or has a few larger thorns. In 
the bottom of the blade a strong and very complicate net of meshes is found hiding the usual regular 
arrangement of the holes, even at the point of the blade (PI. XXI. Fig. 41). In smaller pedicellarke 
this net of meshes, no doubt, will be much less developed, but such pedicellarice I have not found in 
the specimens in hand. For a long way the valves are apart, but not much, so that only a narrow 
slit is found between them. Ophicephalous and triphyllous pedicellarke without particular peculiarities. 
The stalk of the pedicellariie compact. The spicules (PI. XXI. Fig. 21. a) in the pedicellarise are of the 
typical dumb-bell shape; in the smaller globiferous pedicellarke on the abactinal side they form a thick 
white border all round the head, the valves being united almost through their whole length by a fine 
skin. These pedicellarice are almost always open, and give the animal a very characteristic appear¬ 
ance — which, no doubt, also holds good with regard to T elegans. When they are shut the border 
of spicules is slackened to as to make a kind of fringe round the point; the large globiferous pedicel- 
lariat of the aetinal side do not seem to have such a border. I11 the tube feet a few dumb-bell-shaped 
spicules are found together with more numerous bihamate spicules; most of the latter, especially those 
nearest to the sucking disk, have some small branches on the outside at the points (Fig. 21. b); the 
spicules of the buccal membrane are much finer (Fig. 21. e); also here a few dumb-bell-shaped spicules 
are found. 

As a synonym of T. pileolits Agassiz in Rev. of Ech. mentions the species Boletia rosea before 
established by himself. To judge from the authentic specimens before me of B. rosea (from Mus. Comp. 
Zool.) I think it, however, somewhat doubtful that they are really only one species. Besides the 
difference with regard to colour (the spines uniformly brown, the test only with a slight reddish tint, 
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otherwise quite brown), there is another fact that may, perhaps, be of some significance. In T.pileolus 
the secondary tubercles in the ambulacral areas — on the plates wanting the primary tubercle — are 
as large as the primary ones, so that it can only be seen from their position, whether they are prim¬ 
ary or secondary ones; in roseus the primary tubercles are distinctly larger than the secondary ones 
on the plates where the primary tubercle is wanting. If this feature proves to be constant, there can 
scarcely be any doubt that they are two well distinguished species. In spicules and pedicellarim any 
difference of importance is scarcely to be found. 

Toxopncustcs elegans Doderl. agrees exactly with T. pileolus (I have not, however, seen the tri- 
dentate and triphvllous pedicellarue); as far as I can see it is only distinguished from T. pileolus by 
its peculiarly coloured spines — they have a sharply limited dark band near the point — and by the 
colour of the test, it being in T. elegans yellowish without any indication of coloration, only the median 
suture of the ambulacral and interainbulacral areas is dark violet on the apical side*. (Doder- 
lein 114. p. 99.) 

Toxopneustes variegatus (Lamk.). To the existing descriptions I shall add the following 
remarks. A primary tubercle is found on all the ambulacral plates. The globiferous pedicellarire 
(PI. XXI. Figs. 38, 40) with tubular blade, without lateral teeth, not very much lengthened. Glands 
may be found on the stalk, but are most frequently wanting. The tridentate pedi cell arise (PI. XXI. 
Fig. 10) are large, the head up to i’5 mm , and long-necked. There is only little mesh-work in the blade, 
the edge is straight, rather thick, with numerous, irregularly placed small teeth; the valves are only 
a little apart below. The triphyllous and ophicephalous pedicel 1 arise of the common form. The 
spicules (PI. XX. Fig. 15) are dumb-bell-shaped, exceedingly numerous in the skin of the globiferous 
pedicellarise (as in all these species); here all transitional forms may be found from small, oval bodies 
to typical, bihamate spicules (PI. XXI. P'ig. 31), but the really dumb-bell-sliaped ones are by far the most 
numerous. In the tube feet only bihamate spicules are found in small number. 

Toxopneustes semituberculatus (Val.), no doubt, is most nearly allied to T. variegatus; especially 
must be emphasized that it likewise has a primary tubercle on all the ambulacral plates. Spicules and 
pedicellarue as in T. variegatus, only the globiferous pedicellarice show a conspicuous peculiarity the 
lime in the valves being of a deep violet colour, with the exception of a small, oblong, clear spot in 
the basal part on either side of the apophysis. Glands are found on the stalk. — Otherwise, as is 
well known, it is distinguished from variegatus by the less marked plate-covering on the buccal 
membrane. 

Tripneustes csculentus (Feske). A primary tubercle is only found on every third or fourth 

ambulacral plate. The buccal membrane contains numerous small fenestrated plates inside of the 

buccal plates, outside of these fewer, small, round, thick plates with pcdicellarire are found. The pedi- 
cellarise are numerous, much pigmented, and form a quite black ground between the spines. The 
globiferous pedicellarue arc small, the valves as in the other allied forms (PI. XXI. Fig. 39). Glands 

arc found on the stalk. I11 the tridentate pedicellarue (PI. XXI. Fig. 16) the blade is filled by a highly 

developed net of meshes; the point rather abruptly widened with the edge exceedingly finely serrate, 
in the lower part of the blade the edge is more or less coarsely dentate. The valves are rather wide 
apart, only joining at the point. Together with these a smaller form of tridentate pedicellarue 
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(PI. XXI. Fig. 3) is found, with a broader blade and less developed mesh-work; the part where the 
valves join, is comparatively larger than in the large form; transitional forms are found. The opliice- 
phalous pedicellarice shorter and broader than usual (PI. XXI. Pig. 22); the triphvllous pedicellarue of 
the common form. The spicules of the pedicellarue are typically dumb-bell-shaped (PI. XXI. Fig. 33. a): 
in the tube feet common bihamate spicules are found together with very small spicules, also bihainate 
(Fig. 33. b) or a little dumb-bell-shaped; in the buccal membrane numerous small spicules are found 
with truncate ends (Fig. 33. c) together with larger bihamate spicules (Fig. 33. d). 

Tripneustcs dcprcssus A. Ag. is, with regard to spicules and pedicellarue, quite similar to escu¬ 
lentus] I have not, however, been able to find tridentate and triphvllous pedicellariae on the only, 
badly preserved specimen before me. As in esculentus only every third or fourth ambulacral plate has 
a primary tubercle. The difference between the two species is very well given in Rev. of Rch. 

Tripneustcs varicgatus (Leske). A primary tubercle is only found on every third ambulacral 
plate; the secondary tubercles almost as large as the primary ones, so that the latter are only to be 
distinguished with difficulty, while in esculentus the primary tubercles form a beautiful, rather con¬ 
spicuous series. As in esculentus two ocular plates reach to the periproct; no central plate. The buccal 
membrane with numerous thick fenestrated plates carrying pedicellarue; even globiferous pedicellarue 
may be found 011 the buccal membrane, a fact I have not seen in any other Echinid. The globiferous 
pedicellarue quite as in esculentus , the tridentate ones resemble very much the smaller form in escu¬ 
lentus] a form corresponding to the larger form in this species I have not found in V varicgatus. 
Ophicephalous and triphvllous pedicellarue as in esculentus ; the spicules of the pedicellarue typically 
dumb-bell-shaped; in the tube feet only really dumb-bell-shaped spicules seem to be found, in the buccal 
membrane there are comparatively few spicules, partly larger, bihamate ones, partly smaller, somewhat 
dumb-bell-shaped ones. According to Loven (252) this species corresponds to Li 11 lie’s Echinus Gra- 
tilla\ this name must then be adopted instead of varicgatus (Leske). 

According to the definition given by xAgassiz (Rev. of Ech. p.297 seq.) the genera Toxopneustes 
and Tripneustcs (JTipponoe) are chiefly distinguished by the fact that in Toxopneustes the pores are 
arranged in oblique arcs of three pairs, while in Tripneustcs the pores form three vertical series; the 
series in the middle is irregular, the two outer ones are regular. The other characters — whether the 
peristome is large or small, and whether the tubercles form more or less regular vertical and hori¬ 
zontal series — are of a so relative nature, that it will be better to leave them out of consideration. 
Unfortunately the mentioned principal character is not reliable either; in larger specimens of Toxo- 
pneustes the pores may form three irregular longitudinal series as in Tripneustcs , what has already 
been mentioned by Agassiz in his diagnosis of the genus Toxopneustes , and in smaller specimens of 
Tripneustcs , np to a diameter of ca. 20 mm , the pores are arranged in quite similar arcs of three pairs 
as in Toxopneustes without any indication of an arrangement in longitudinal series. Accordingly none 
of the characters hitherto pointed out are reliable. It must, however, be admitted that the species 
esculentus, dcprcssus , and gratilla form a group that is, as to their habitus, very different from the 
species referred to Toxopneusles ) so that it seems natural to keep them as a separate genus. To this 
is to be added that, if the genera Toxopneustes and Tripneustcs were to be united, it would give rise 
to a complete rearrangement of the nomenclature; especially the name of Toxopneusles would then have 

The In^olf-Expedition. IV. i. 


15 



1 14 


ECHIXOIDEA. I. 


to be used for a quite different series of forms: Strongylocnitrotus tubcrcnlatus etc., which, as will 
be shown below, do not at ah belong to the genus Strongylocnitrotus . This would certainly create 
much confusion, and only to avoid this calamity these genera ought to be kept up, if there are no 
cogent reasons for uniting them. Now such reasons are not found; on the contrary a closer examina¬ 
tion shows that other characters are found, more reliable than those given by Agassiz, which char¬ 
acters may also be used for the small specimens, where the characters mentioned above cannot be 
used at all. 

While all the species referred to Tripnnistes are no doubt closely allied, the same thing cannot 
be said of the Toxopncustes-speci^s; they form two well distinguished groups. The species pilcolus , 
cl ego ns y and rose us form a group characterized by having only a primary tubercle on every other 
ambulacral plate, by the peculiar globiferous pedicellariae with a border of spicules and much length¬ 
ened blade and end-tooth, and by the branched bihamate spicules in the tube feet. The species 
variegohts and scmitubcrculatus have a primary tubercle on all the ambulacral plates; the globiferous 
pedicellarise have no border of spicules, the blade is not much lengthened, the bihamate spicules in 
the tube feet are not branched in the ends. That the buccal membrane is more richly provided with 
plates and the spines longer than in the former group, I take to be less reliable characters, especially 
as there is a rather great difference between variegotus and scmitubcrculatus with regard to the plates 
of the buccal membrane. Thus the two groups are seen to be very well distinguished, and each of 
them ought no doubt to form a separate genus. As pilcolus is the type of the genus Toxopnaistes 1 ) 
of Agassiz, this group must keep this name. The other group gets the name of Psammcchinus y 
which name here gets its definitive place, after having so long been abused (comp. p. 108); the numerous 
names that in the course of time have been applied to Ps. variegotus : Lytechinus , Psilcchimts etc., 
become only synonyms of Psa min echinus. 

After having thus limited the genus Toxopncustcs , it is easy to state the characters, by which 
the genus Tripnnistes is distinguished as well from the former genus as from Psammcchinus. A 
primary tubercle is only found on every third ambulacral plate; no border of spicules on the globi¬ 
ferous pediccllarim, the blade not much lengthened; the bihamate spicules in the tube feet not 
branched in the ends. To these characters is then to be added with regard to the larger specimens 
the characteristic arrangement of the pores in three separated longitudinal series. — In Rev. ofKch.> 
Agassiz has adopted the name of Hipponoc Gray in stead of Tripnnistes Ag. Bell (38) maintains 
that this is unwarranted, as the name of Hipponoc has originally only been published as a nomen 
nudum, for which 110 species is given as the type. That Gray himself has later shown Agassiz, 
which species he regarded as the type of his genus Hipponoc (Agassiz, 7), does not justify the adop¬ 
tion of this name, any more than the assertion of Agassiz senior that if the name of Hipponoc proves 
to be a synonym of his Tripnnistes , the former is to be preferred (Introd. to Valentin’s Anat. dti 
genre Echinus, p. IX.). As well known the author of a name has himself 110 more command of it 

q The name of Toxopucttsles has first been proposed by L. Agassiz in Observations sur les progr£s recens de 
l’histoire naturelle des Kchinodennes . (Monographic* d'Kcliinodermes. p. 7.) «I)ans nil travail encore inedit snr les especes 
vivantes de l’aticien genre Echinus .... j'ai etabli les coupes suivantes, dont je me bornerai a citer ici les types: Tent nop tennis 
( E . torcumaticus I, .... Toxopncuslcs (E. pilcolus)'*. Eater, in the preface to Valentin’s «Anatomie du genre Echinus . p. X. 
Agassiz says of Toxopncustes'. Je prends pour type de ce genre f Echinus iutcrculalus — As a matter of course pilcolus 
must have the prior right to the name of Toxopneustcs . 
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than others* when it has first been published. I must decidedly follow Hell and de Loriol in the 
opinion that the name of Tripnntstcs has the priority. 

The species Echinus » Robillardt ’ darnicycnsis , and vcrruculatus belong, as stated above, also 
here, but to which genus? They have, all of them, a primary tubercle on all the ainbulacral plates; 
by this feature they are excluded from the genera Toxopnntstcs and Tripnntstcs , this character being 
here evidently of rather more value than among the Echinus- species. They must then either be 
referred to Psanuncchinus or form a new genus. In vcrruculatus the buccal membrane contains 
numerous fenestrated plates, to be sure much smaller and finer than in variegatus, where the buccal 
membrane is closely covered with large, thick plates; but in this respect sanitubcrculatus keeps an 
intermediate position between the two, so that no definite limit can be given. The feature is quite 
analogous with that of Parcchinus microtubcrculatus , miliaris , and angulosus . Otherwise I can see no 
character that would justify a referring of this species to another genus. The mouth-slits are in no way 
smaller than in small specimens of variegatus of a corresponding size; in a specimen of vcrruculatus 
of a diameter of 2i mra they have a depth of i mm , in a specimen of variegatus of a diameter of 23™™ 
they have only the same depth. Further the coloration of the test in young variegatus is so very 
similar to that typical of vcrruculatus , that a comparison gives the immediate impression that they 
must be very closely allied. Accordingly I can only regard it as correct to refer this species to the 
genus Psanuncchinus , where it has already been referred byLtitken — who did not, to be sure, inter¬ 
pret the genus Psanuncchinus in the way it is done here, since he establishes the genus Psilcchinus 
for Ps. variegatus , and in the same paragraph he names vcrruculatus as a typical Psanuncchinus 1 ). 

The species Robillardi and darnlcycnsis are distinguished from Psanuncchinus by their naked 
buccal membrane; it is, as described above, quite naked with the exception of the buccal plates, but 
contains more or fewer irregular spicules in the inner edge. The spicules of the pedicellarice are not 
quite dumb-bell-shaped as in vcrruculatus and the other Psanuncchin /^-species, but are formed as 
bows, which are a little thicker at the ends or of the same thickness in their whole length. These 
two features, I think, render the referring to the genus Psanuncchinus impossible, and they must con¬ 
sequently form a separate genus, for which I propose the name of Gymnechinus. 

Whether Toxopn . maculatus really belongs to Toxopncustcs or must rather be referred to 
another genus cannot be decided from the existing descriptions. 

To the genus Eve chin us Yerr. are referred the species chlorotictts (Yal.), australiee Woods, and 
raritubcrculatus Bell; of these I have examined chloroticus and raritubcrculatus (the type specimen), 
with regard to which I can give the following informations in addition to what is hitherto known. 

Evcchimts chloroticus (Yal.). The 4—5 nethermost ainbulacral plates have all a primary 
tubercle, then only every other plate, and above the ambitus only every third plate has a primary 
tubercle. In small specimens a primary tubercle will thus be found on every other plate on the ab- 
actinal side. The small spines are club-shaped. The buccal membrane inside and outside the buccal 
plates is richly provided with rather small, simple fenestrated plates, some of those outside the buccal 
plates are complicate and carry pedicellariee. No spines on the buccal plates. The globiferous pedi- 
cellariae (PL XIX. Figs. 6, 12) are very characteristic. There is only one unpaired, very strong lateral 
x ) Bidrag til Kundskab 0111 Ecliinideme. p. 27. 
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tooth; the outer corners of the basal part are strongly produced in a wing-shaped manner, and the 
holes in the corners are most frequently somewhat lengthened. No neck or perhaps a short one; as 
I have only had dried specimens for examination, I have not been able to decide this fact with cer¬ 
tainty; the stalk compact. In the tridentate pedicellariae (PI. XIX. lug. 39) the blade is rather broad 
with a strong, somewhat thorny net of meshes at the bottom. The edge is strongly indented, espe¬ 
cially in the outer half, where the valves join; in the lower half they are apart, but not very much. 
The ophicephalous pedicellariae have an almost straight edge, which is otherwise finely serrate as 
usual; the teeth, as is often the case, continue down the upper ends of the apophysis. The triphyllous 
pedicellariae (PI. XIX. F'ig. 29) are very peculiar, the upper end of the apophysis forming a cover-plate, 
from which digitate projections pass over the blade, which is curved strongly inward in the middle. 
The edge smooth as usual. The spicules are bihamate, very few in number. 

Evcchimts raritubcrculatus Bell is by Farquhar (145) taken to be young specimens of E. chlo¬ 
roticus . It is certain that it is very similar to chloroticus , but I cannot regard it as proved that it is 
synonymous with this species, as the tridentate pedicellariae (PI. XIX. Fig. 7) show a considerable dif¬ 
ference from those of chloroticus. They have no coarse indentations in the edge, which is almost 
straight and very slightly serrate, only at the lowermost part there are a few larger indentations; the 
net of meshes in the bottom is slight, not thorny. The valves join through almost their whole 
length. — Perhaps similar pedicellariae may be found in chloroticus together with the form described 
above; in my specimens, however, I have not been able to find such. For the present I must then 
regard rantubcrculatus as a separate species. — The globiferous and ophicephalous pedicellariae are 
quite as those of chloroticus , the triphyllous ones I have not seen. — Of Evcch . australicr Woods I 
know nothing. 

Agassiz (Rev. of Ech. p.502) thinks Evcchinus to be closely allied to Tripncustcs [I fipponoc)\ 
that there is no nearer relation at all between these two genera is seen with all desirable distinctness 
from the facts given above. The unpaired lateral tooth 011 the globiferous pedicellariae draws the 
attention to Pscudcchinus albocinctns\ but the naked buccal membrane in the latter and the fact that 
a primary tubercle is here found on all the ambulacral plates, do not indicate a very near relation 
between the two forms. A quite similar form of globiferous pedicellariae is found in Strongyloccn - 
frolus> tubcrculatus and closely allied species, and these, no doubt, are its nearest relations. A more 
thorough inquiring into this question must, however, be put off, until these species are treated. 

In Cat. rais. the species variolaris Camk., paucitubcrcnlatus Blainv., and chloroticus Yal. are 
enumerated under the genus Hcliocidaris . — For the first of these species the older name of Stomo - 
pneustes must be used; according to Agassiz (Rev. of FZch.) pancitubcrculatus is synonymous with 
this. As far as I can see, chloroticus must then be the type of the genus Hcliocidaris ; the name of 
Evcchinus Yerr. (1871) must then be dropped as being a much younger one, and 1 cannot but wonder, 
why Agassiz, who otherwise takes great care to reestablish the oldest names, has here preferred the 
name of Evcchinus . 

To the genus Sphcrrcchinus Desor the species granularis (Lamk.), roscus Russo, australicr A. Ag., 
and pulchcrrinms (Barn.) arc referred; of these I have had no occasion to examine Sph. roscus, but 
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the existing figures and the description (347) show distinctly that it is closely allied to granulans. 
The other three species I have examined, and can give some new informations of them. 

Sphcrrcchinus granu laris (Lamk.). All the ambulacral plates have a primary tubercle. The 
buccal membrane contains outside of the buccal plates only few, small fenestrated plates, but they are 
thick and carry pedicel lari re, inside of the buccal plates there are numerous small, little complicate 
fenestrated plates. No spines on the buccal plates. The globiferons pedicellarue, which have often 
been described and figured, have a tubular blade without lateral teeth (PI. XXL Figs. 35, 37); the end- 
tooth is peculiarly furrowed, so that it is a little difficult to see the open canal on the upper side. No 
neck. Glands on the stalk are found (were formerly only known in this species), the stalk tubular or 
compact 1 ). The tridentate pedicellarice (PI. XXL Fig. 34) with a well developed net of meshes, almost 
to tile point of the blade; the edge is thick with an indication of transverse series of teeth. The 
valves are apart for about half their length, but the slit between them is rather narrow. The length 
of the head up to 2 mm . The ophicephalous and triphyllous pedicellarue of the common form. The 
spicules in the globiferons pedicellarue are slightly thickened at the ends (PI. XXL Fig. 12), but not 
really dumh-bell-shaped. In the tube feet only a few spicules are found just below the sucking disk; 
they are bihamate with small branches on the outside at both ends — quite as in Toxopncustcs 
pilcolus. hi the buccal membrane, especially nearest to the gills, and in the gills, fine, genuine bilia- 
mate spicules are found; in the gills the usual irregular fenestrated plates are also found. 

Sphcrrcchinus australicr Ag. agrees with regard to spicules and pedicellarue exactly with granu - 
laris. Whether a primary tubercle is found on all the ambnlacral plates, I cannot tell with certainty, 
as I have omitted the examination of this feature during my stay at British Museum; but as all other 
polypore Ecliinids that I know, have a primary tubercle on all the ambulacral plates, there can scarcely 
be any doubt that the fact is the same in this species. In Challenger -Echinoidea (p. 106) Sph. 
australicr is mentioned from st. 162 (Bass’s Strait). I11 British Museum 1 have examined the specimen 
upon which this statement rests, and have found that it is no Sphcrrcchinus at all. The globiferous 
pedicellarire have one unpaired lateral tooth, and recall those of St rongxloccnt rot us • tubrrculatus very 
much; otherwise I shall not decide to which genus and species this young specimen belongs, but rest 
satisfied with having pointed out that it is no Sphcrrcchinus. 

Sphcrrcchinus pulchcrrimus (Barn.), as well by its whole habitus as by its spicules and pediccl- 
larire, differs so much from the other Sphcrrcchinus- species that there can be no question of referring 
it to this genus. On the other hand it shows great conformity with some Strongyloccntrotus- species 
[intermedins and chloroccntrotus ), and so it will be more particularly mentioned together with these species. 

Agassiz says of the genus Sphcrrcchinus: this genus can hardly rank as more than a sub¬ 
generic division of Sfrongyloccntrofus] the presence of deep, sharp cuts in the actinal system and the 
regularity of the arrangement of the tubercles, although giving to the .species of this genus a striking 
facies, are simplv quantitative characters, the value of which a better acquaintance with the subject 
will determine > (Rev. of Ech. p. 451). I shall readily admit that the difference between the deep slits 

1) The so-called «Globifen£» (Hamann 184) can only be interpreted as globiferous pedi cell arise, where the glands on 
the stalk have been highly developed at the cost of the head. The head is perhaps even torn off; at aU events it is a sure 
fact that animals which are attacked by the pedicellarice, can tear off the heads of the globiferous pediccUarife. The so-called 
TrichcElina paradoxa (Barrois. 28), as is a well known fact, is only torn-off heads of globiferous pedicellariae. 
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in Sphcvrechinus and the small ones in Strongylocnitrotus is a quantitative one, as also the difference 
between the numerous tubercles in the former and the fewer ones in the latter genus. This, however, 
does not preclude the fact that especially the deep slits are a character very sharply distinguishing 
Sphcvrechinus from Strongylocentrotus. But other characters are found, not quantitative, but structural, 
which also make a sharp distinction between the two genera, viz. spicules and pedicellarise (comp, the 
description below of Strongylocentrotus drobachiensis ). There can be no question at all of making 
Sphcvrechinus only a subgenus of Strongylocaitrotus\ it is a very well characterized genus, evidently 
most closely allied to Psannnechinus , Toxopneustes etc. 

To the genus Pseudoboletia Troschel are, in «Rev. of Ech.» referred the species gra)iulata (Ag.) 
and indiana (Mich.); of the latter Prof, de Loriol has kindly sent me a specimen. To the description 
of this species by Agassiz and de Loriol (245) I can add the following informations. A primary 
tubercle is found on all the ambulacral plates. The buccal membrane contains, besides the numerous 
thick plates carrying both spines and pedicellarue, a great number of dumb-bell-shaped spicules and 
some bihamate ones; inside of the buccal plates numerous small, rather thick fenestrated plates with¬ 
out spines or pedieellarire, and a few spicules, most of which are bihamate, almost none of them dumb¬ 
bell-shaped. The gills with common fenestrated plates, a few dumb-bell-shaped spicules, and innumer¬ 
able bihamate ones. The globiferous pedicellarise as in Sphcvrechinus ; they are strikingly different as 
to size, but otherwise similarly constructed. The figure given by Agassiz in < Challenger»-Echinoidea 
(PI. XL 1 V. Phg. 38) is not quite good, as the end-tooth seems there to be constructed quite as the 
tubular blade; I need scarcely mention that it is constructed in the common way. In the same place 
is given a rather good figure of a tridentate pedicellaria (Fig. 39), the only objection is that the oblique 
strice iu the blade give a somewhat coarse idea of the little developed net of meshes in the blade. 
The edge is thick with numerous small teeth, which in the lower part are placed in transverse series, 
in the outer part irregularly. Ophicephalous and tripliyllous pedicellarise of the common form. The 
stalk compact. In the globiferous pedicellarire numerous spicules are found of about the same form 
as in Sphcvrechinus\ the same form is also found iu the tube feet, especially near the sucking disk, 
together with bihamate spicules that are not branched in the ends. 

According to Agassiz (Rev. of Ech. p. 153) Pseudoboletia ntaculata Troschel is synonymous 
with Ps. indiana . De Loriol (op. cit.) does not think them to be the same species, and Bell (53) 
follows this opinion, and maintains farther that Ps. granulata is identical with indiana. After having 
examined a couple of specimens of Ps. maculata in British Museum I must also regard maculata as a 
well distinguished species. The globiferous pedicellarue are as in Indiana , the glands of the stalk arc 
peculiarly lengthened and narrow, almost linear. (Whether this also holds good with regard to Indiana, 
I am not able to decide by the dried specimen in hand.) The tridentate pedicellaria^ (PI. XXL Fig. 1) 
yield scarcely a sure mark of distinction from indiana ; together with the large form (the head up to 
i’5 mm ) where the valves join only in the outer half, a smaller, somewhat different form is found 
(PI. XXI. Fig. 17) where the valves join through their whole length. The ophicephalous pcdicellarim 
(PI. XXI. Fig. 5) are peculiarly elongate with almost straight, finely serrate edge and little developed 
mesh-work. It is, however, to be observed that on the buccal membrane of Ps. indiana ophicephalous 
pedicellarue arc found, resembling the figured one rather much, and as I do not remember, and have 
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made no note, whether those of Ps. maculata are taken exclusively from the buccal membrane or per¬ 
haps also from the test, I do not venture for the present to put too much stress on this feature. The 
triphyllons pedieellarite and the spicules show no difference from Ps. iudiaua. — The features stated 
here, together with those mentioned by de Loriol and Hell: the size of the peristome and the slits 
etc., and especially the peculiar coloration, which, according to de Lori o l, is not found in indiana, 
seem to leave no doubt of the fact that they are two well distinguished species. 

In Rev. of Echini» Pscudobolctia like Sphccrcchinus is enumerated as a subgenus of Strongy - 
loeentrotus , and at the end of the diagnosis (p.455) it is thereupon said: This is an interesting 
genus, forming, as it were, a link between the Echinometradse and EchinkLe; its position is still 
doubtful . In none of these statements I can agree with Agassiz. Pscudobolctia is neither a sub¬ 
genus of St rongy local t rot us nor a transitional form between Echinometrids and Echinids, and its posi¬ 
tion is not at all doubtful — it is a near relation of Sphccrcchinus. It agrees with Sphccrcchinus with 
regard to the pedicellarise, the spicules of these, the number of pores, and the structure of the test; 
only in two features a difference of any importance is found: the spicules of the tube feet are simplv 
bihamate (in Sphccrcchinus a little branched in the ends) and — as the more important fact — the 
buccal plates and the other plates of the buccal membrane are set with small spines and pedicellarue 
(in Sphccrcchinus only with pedicellarire). That the spines are a little longer and the test somewhat 
more flattened than in SpJurrcchiuus can hardly be used as a generic character. Thus it is rather 
unimportant characters, by which Pscudobolctia is distinguished from Sphcrrcchinits ; at all events, 
however, the peculiar covering with spines of the buccal membrane seems to be a sufficient reason 
for the keeping of the genus, and nothing would be gained by uniting it with Sphcrrcchinits . 

The genus Strongyloccutrotus Brandt is in Rev. of Echini (p. 276) enlarged to comprise all 
species having a somewhat circular or subpentagonal, regularly arched or slightly depressed test, with 
smooth, imperforate, not crenulate tubercles of unequal sizes, forming primary and secondary vertical 
rows. Pores arranged in arcs of at least four to five pairs. Actinostome decagonal; very slight cuts; 
buccal membrane bare; spines moderately slender, longitudinally striated, longer proportionally than 
those of true Echinus , and more slender than those of Spluvrcchimts . According to this diagnosis a 
great number of species will be referred to this genus, viz. alb us (Mol.), armiger Ag., depress us (Ag.), droba- 
chicnsis (Mull.), crythrogrammus (Yah), franciscanus (Ag.), Gaimardi (Blainv.), gibbosus (Yah), intermedins 
(Barn.), lividus (Lamk.), mcxicanits (Ag.), audits (Ag.), purpuratus (Stimpson), tubcrculatus (Lamk.); to 
which are to be added some species which Agassiz, but no doubt wrongly, regards a synonyms, viz. 
chloroccntrotus (Brandt), globulosus Ag, (according to Rathbnn, 337. p.274), and omalostoma (Yah); 
finally a new species, bullatus, has been described by Bell (46). Further Sphccrcchinus and Pscudo¬ 
bolctia are classed as subgenera of Strongyloccutrotus. The homogenous nature of the genus as now 
limited cannot fail to be apparent , says Agassiz (loc. cit.). A closer examination shows, however, that 
this large genus is anything but homogenous. Apart from Sphccrcchinus and Pscudobolctia there 
proves to be among the mentioned species at least 6 well characterized genera, which are to be 
referred to 3 different families! Perhaps still other genera may be represented among the species I 
have had no occasion to examine. I must grant Agassiz to be right, when he says that it is impos¬ 
sible «upon the mere question of quantity or direction of the pores to subdivide this genus >; but for- 
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tuna tel v other characters are found which prove to be quite efficient, above all the pedicellarire and 
the spicules. The species mcxicanus , midus, and globulosits I have not seen. The other species may 
be divided into 5 groups, which I shall here characterize. 

Strongyloccntrotus drobachiensis (Mull.). Primary tubercle on all the ambulacral plates; the 
buccal membrane with rather few plates outside of the buccal plates, some of them thick carrying 
pedicellarue; inside of the buccal plates there are more smaller, smooth or somewhat complicate plates. 
The globiferous pedicellariae are highly characteristic, having a long neck provided with as well cir¬ 
cular as longitudinal muscles, so that it may be retracted and stretched out (PI. XX. Figs. 25, 29). The 
valves have a tubular blade without lateral teeth; the stalk is tubular, its upper end with peculiar 
ribs. The tridentate pedicellarue are very much varying as to form (PI. XX. Figs. 4, 6, 20); the small 
teeth on the edge may form beautiful transverse series; the ophicephalous and triphyllous pedicellariae 
show no conspicuous peculiarities. The spicules of the pedicellariae and tube feet are branched in the 
ends (PI. XX. Fig. 12), otherwise most nearly of the bihamate form; simple bihamate spicules may also 
be found. I11 the globiferous pedicellariae a dense series of spicules is often found along the outer 
edge of the valves (PI. XX. Figs. 25, 29). 

The same peculiar form of globiferous pedicellariae is found in the species purpuratus (Stimps.), 
intermedins (Barn.), franciscanus (Ag.) (probably), and chlorocentrotus Brandt. I11 St. purpuratus the 
globiferous pedicellariae are distinguished by the uncommonly well developed articular surface (PI. XX. 
Figs. 14, 28); the stalk is strong, and seems to be compact. The tridentate pedicellariae resemble very 
much the smaller form with the large indentations in drobachiensis (PI. XX. Fig. 20), only the net of 
meshes is a little more developed. — Of Str. franciscanus I have only seen a large, fine, dried speci¬ 
men in British Museum, and unfortunately I could find 110 globiferous pedicellariae on it; but as the 
spicules of the tube feet are quite identical with those of drobachinisis, I have no doubt that also its 
globiferous pedicellariae agree with those of this species. The tridentate pedicellariae of very different 
form; in this one specimen 110 less than three different forms were found corresponding to the three 
forms figured from Str. drobachiensis. The larger ones have a strong net of meshes, the smaller ones 
almost none. — Of Str. intermedins a fine specimen is found in the museum of Copenhagen (received 
from the museum in Vienna), and further I have examined a specimen in British Museum. The two 
specimens prove, however, to be two different species, and it is not easily decided, which is the real 
intermedins. As far as I can see from the description in Rev. of Fell, and in Sladen (365. p. 434) 
the specimen in the museum of Copenhagen must really be intermedins. There are only four pairs of 
pores in each arc, and the spicules seem all to be simple, bihamate. The tridentate pedicellaria; 
resemble those of Sphcrrechinus pnlcherrimus (PI. XX. Fig. 10). The specimen in British Museum 
has also globiferous pedicellarue with neck and branched spicules. 

Str. chlorocentrotas Brandt is by Agassiz regarded as synonymous with drobachiensis , but no 
doubt wrongly. In the description of Brandt 1 ) it is said among other things: spiiue breves, virides* 
maxima: 4 linearum longitudincm vix superantes, latitudinem autem liucae dimidia: partis aeqnantcs . 
(The diameter of the test is given to be 1— 1 g). This does not hold good with regard to drobach¬ 
iensis. Dc Loriol (248) has lately described a species from Sitka, which he refers to Str. chiorocen - 


x ) Prodromus etc. p. 64. 
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trotus. Iii our museum is found a small Kcliiuid from Japan, received from the museum in Vienna 
under the name of Sfr. intermedins; this determination is scarcely correct, but it might agree with the 
description of chloroccntrotus . At all events it is another species than that of de Loriol; it has four 
pairs of pores, while Brandt gives 5 pairs. (That of de Loriol has 7—5 pairs). In this specimen the 
globiferous pedicellarice are as in drobachicnsis ; but the spicules are simple, bihamate. Nothing definite 
can be said of Sir. chloroccntrotus , until the type specimen has been reexamined. 

To the species here mentioned, especially intermedins and chloroccntrotus (?) has to be added 
Sphccrccltimts pulcherrimus , of which 1 have received a couple of specimens from Prof. Doderlein; 
some specimens of this species were further found among some Echinids from Japan, which Prof. 
d’Arcv Thompson has sent me for examination. Of this species I shall give the following informa¬ 
tions. A priinarv tubercle is found on all the ambulacral plates (as in all the preceding species and, 
as far as I know, in all polypore species). Only four pairs of pores in each arc, as in intermedins and 
chlorocniirotus (mentioned by Agassiz). Three ocular plates reach to the periproct. The buccal mem¬ 
brane is highly pigmented, with numerous small fenestrated plates, some few of those outside the buccal 
jdates thick, with pediceilarise. The globiferous pedicellarice cjuite as in drobachicnsis ; of tridentate 
pedicellarue a larger form is found (PI. XX. Fig. 10), a little widened at the point and with rather 
sinuate edge, and a smaller form, where the edge is straight or only very slightly sinuate. The other 
pedicellarice show no peculiarities. The spicules are bihamate, not branched. 

As none of the other species referred to Strongylocentrotus — and, upon the whole, no other 
Echinids of ' Trip tech in id<r and Echinometradcv' that I know, with the exception of the A nthocidaris 
homalostoma Ltk. mentioned below — have the same peculiar form of globiferous pedicellarice, it is 
evident that the mentioned species form a separate group, while it is a less sure fact whether they 
form also one genus. The species pulcherrimus , intermedins , and chloroccntrotus (?) are distinguished 
from the others by having simple bihamate spicules, only four pairs of pores in each arc, and by the 
very flat form of the test; in all of them the spines are very short, the primary ones very little con¬ 
spicuous, also the primary tubercles are only little conspicuous among the numerous secondary 
tubercles arranged in horizontal series. I am most inclined to interpret these species as a particular 
genus (they form, perhaps, even only one species), which genus, if the mentioned specimen should 
really prove to be identical with Brandt's Str. chloroccntrotus , must get the name of Strongylocentrotus. 
The other species: drobachicnsis , purpuratus , and francisconus , would then have to form a separate 
genus, which, if the name of Strongylocentrotus is to be restricted to the above named species, must 
get the name of Euryechinus Yerrill l ). As long as we have no sufficient knowledge of the species 
that has to be called Strongylocentrotus , viz. chloroccntrotus Br., it will be most correct to call all the 
species mentioned here Strongylocentrotus , and leave the name of Euryechinus for disposal, if it should 
prove to be necessary to use it. 

Strongylocentrotus depress us (Ag.). Of this species I have received a specimen from Prof. 
Doderlein, and another specimen I have found among the Echinids from Japan sent me foi deter¬ 
mination bv Prof. d’Arcy Thompson. Accordingly 1 am able to give some informations of it, which 

1) E. A. Yerrill: Oil the Polyps and Corals of Panama, with descriptions of new species. Proc. Boston Soc. Nat. 
Hist. X. 1S66. p. 340. 
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may be found to be so much the more important, as the description of this species by Agassiz is 
very unsatisfactory, and we have no figures of it at all. A primary tubercle is found on all the 
ambulacral plates; the pore areas of the actinal side are much extended, a little petaloid; the two lower¬ 
most plates have only three pairs of pores. Two ocular plates reach to the periproct. The buccal mem¬ 
brane contains numerous lengthened fine fenestrated plates, only a few are complicate and carry pedi- 
cellariae; a few small bihamate spicules in the buccal membrane. No spines on the buccal plates. 
The gills contain the usual irregular fenestrated plates, but no bihamate spicules. The slits of the 
test not large, but very distinct. The globiferons pedicellarue are as in Sphcrrcchinus , but here no 
glands are found on the stalk. The tridentate pedicellariae occur in three different forms (PI. XXL 
Figs. 8, 9, 15); between the two former of these transitions may perhaps be found, while no transi¬ 
tional forms seem to be found between the latter two. The teeth on the edsre form no trails- 
verse series. The ophicephalous and triphyllous pedicellariae of the common form. The spicules 
in the globiferons pedicellariae (PI. XXL Fig. 14. b) are chiefly as in Sphcrrcchinus, only more length¬ 
ened; those of the tube feet are rather much branched, but they belong, however, to the bihamate 
form (PI. XXL Fig. 14. a); they are numerous in the abactinal tube feet, but very few in number in the 
actinal ones. 

It is evident from the features mentioned here that this species is not closely allied to the 
Slrongyloccntrotus- species mentioned above. Its nearest relation, 110 doubt, is Sphcrrcchinus ; but it 
cannot be referred to this genus either; especially the strong extension of the pore areas on the 
actinal side renders the referring to Sphcrrcchinus impossible, as in the latter no indication of such 
an extension is found. The form is also very different from the high form of Sphcrrcchinus. The 
slits of the test, on the other hand, are scarcely to be used as a distinguishing mark, as they are not 
much smaller than in specimens of Sphcrrcch. granulans of a corresponding size. A new genus must 
be formed for this species, and for this genus I propose the name of Pseudocentrotus. 

Strongyloccntrotus albus (Mol.). A primary tubercle is found 011 all the ambulacral plates; on 
the lowermost ones there are only three pairs of pores. One ocular plate reaches to the periproct, 
the others almost reach it. The buccal membrane with numerous, rather large, lengthened fenestrated 
plates, some of those outside the buccal plates thick, carrying pedicellariae. No spines on the buccal 
plates. The globiferons pediccllarue are very similar to those of Parcchinus miliaris etc., but the apo¬ 
physis ends far from the edge of the blade (PI. XVII. Fig. 5); there is a short, but distinct neck, only, 
however, containing longitudinal muscles, not also circular muscles, so that it cannot be retracted 
and stretched out as in Sir. drobachicnsis etc. The tridentate pedicellariae are very peculiar (PI. XVII. 
Fig. 18), with a keel in the middle of the blade, which is short and narrow; the point is a little 
widened with 3—4 strong teeth on either side. There are no transverse scries of small teeth. The 
ophicephalous pedicellariae arc somewhat lengthened, but without conspicuous peculiarities; the tri¬ 
phyllous pediccllarue of common form. The stalk of the globiferons and triphyllous pedicellarire 
consists of long, slender calcareous threads, almost only connected at the ends of the stalk; the stalk 
of the tridentate and ophicephalous pedicellariae is compact. The spicules bihamate, very few in 
number. 

With Sir. albus must be classed the species gibbosus (Val.) and bullatus Hell. With regard to 
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pedicellarire thev are so very similar to albus, that herein scarcely any specific difference can be pointed 
out. I11 gibbosits , however, I have only seen a small form of trideiitate pedicellarire (PI. XVII. Fig. 121; 
but I suppose that also the peculiar large form is found in this species, and likewise may perhaps 
the small form be found in the two other species, although I have not found it. It is, however, to be 
noted that gibbosus has only 4 pairs of pores, while the two others have 7—8 pairs; and so it would 
be no strange thing, if its trideiitate pedicellarire were different from those of the others. As in 
albits only very few bihamate spicules are found. Agassiz (Rev. of Kch. p.444) states that three 
ocular plates reach to the periproct; on the specimen I have examined (> Challenger st. 304, western 
coast of Patagonia), no ocular plate reaches to the periproct. The same fact holds good with regard 
to bulletins. (Of Sir. bit lint its I have examined the type specimens in British Museum, of albus a couple 
of specimens are found in the museum of Copenhagen.) 

That these species are nearly related is quite undoubtful, and it is as sure a fact that they have 
nothing to do with the real Strongyloccntrotus- species. They must form a separate genus getting the 
name of Loxcchinus Desor 1 ), which has just been established for Echinus* albus Mol. As already 
mentioned the globiferous pedicellarire are constructed as in Par echinus [miliar is etc.), apart from the 
short neck, and I must regard these two genera as closely allied, so that Loxcchinus is chiefly to be 
regarded as a polypore Parcchinus. That the whole habitus of the Loxcchinus- species recalls Par- 
echinus very much, speaks, of course, together with the other features, also in behalf of such a rela¬ 
tion, although a similar habitus alone in no way can be regarded as a proof of near relationship 
(comp. Pscudoccntrotus depressus and Anthocidaris homalostoma). 

Strongyloccntrotus lividus (Lamk.). Of this species, which is so well known especially by the 
examinations of Valentin, I can give no new informations; I shall only here mention the features 
which in my opinion are of essential importance for the determination of its systematic position, but 
which are generally omitted in the systematic descriptions. A primary tubercle is found on all the 
ambulacral plates; in the lower ambnlacral plates there are only three pairs of pores. In the smaller 
specimens all the ocular plates are shut off from the periproct, in the larger ones one or two may 
reach to it. The buccal membrane contains rather few fenestrated plates; most of those outside of the 
buccal plates are thick, round, and carry pedicellarire; nearest to the edge a sphreridia may be found, 
sometimes one more may be found farther in on the buccal membrane. There are no spines on the 
buccal plates or on the other plates of the buccal membrane. To be sure Valentin says (Anatomic 
du genre Echinus, p. 62): il existe encore a la surface de la membrane buccale de petits pieplants 
microscopiqnes, dont la structure lie differe eu rien de celle des piquants ; but I snpj 3 C.se it to be 
stalks of pedicellarire he has mistaken for spines. On the figure to which he refers, no spines are 
found, but only stalks of pedicellarire. The globiferous pedicellarire are most nearly alike to those of 
Parcchinus. The blade is quite open with 1 — 1 lateral tooth (PL XVII. Fig. 19), but the edge is thick, 
not thin and sharp as in Parcchinus. There is no neck; the stalk consists of long, thin threads, only 
little connected, except at the ends of the stalk. (Also in the other pedicellarire the stalk is con¬ 
structed in this manner.) The tridentate pedicellarire are very peculiar with long, narrow blade, 
coarsely serrate through the whole edge (PI. XVII. Fig. 21); there are no small teeth. The ophice- 
p Synopsis des Ech. fossiles. p. 136. 
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phalous pedicellarue have only a strong keel in the middle of the blade, as is seen on the figures of 
Valentin; otherwise almost no net of meshes is found. The triphyllons pedicellarue of the common 
form. The spicules bihamate; I have only found them in the buccal tube feet. — Otherwise I may 
refer to Valentin's excellent figures of pedicellarirc and spicules. 

Very closely allied to Sir. livid us is Sir. Gainuirdi (Blainv.); it agrees exactly with livid us with 
regard to pedicellarice and spicules. Unfortunately I have not been able to find trideutate pedicellarke 
on any of the three specimens found in the museum of Copenhagen, and it is just in the trideutate 
pedicellarue we might expect to find the difference. I shall express no definite opinion as to the fact, 
whether it be really the same species as lividus , what Agassiz is inclined to think; at all events the 
trideutate pedicellarue must be examined, before the question can be answered with certainty. The 
peculiar, striped apical plates seem, however, to indicate that it is a distinct species. 

It is a sure fact that these two species have nothing to do either with the genuine Strongyloccn- 
trotus- species or with Pscudoccntrotus\ on the other hand they seem to be more nearly allied to the 
genus Loxcchinits , a rather great resemblance being found between the globiferous pedieellarim. 
These pedicellarue, however, seem to remind more of the genus Echinus itself, where globiferous 
pedicellarue with quite open blade may also sometimes be found (Ech. Alexandria Also the triden- 
tate pedicellarue remind most of the long, narrow form common in Echinus . As Loxcchinits seems to 
be a polypore Parcchinus , so must also, I suppose, Sir. lividus be regarded as a polypore form of 
Echinus. That it must form a separate genus is not to be doubted. I propose the name of 
Paracentrotus. 

Strongyloccntrolus tubcrculatus (Lamk.). To the description of this species by Agassiz (Rev. 
of Ech. p.449) the following informations must be added. A primary tubercle is found on all the 
ambnlacral plates; two ocular plates reach to the periproct. The buccal membrane contains compara¬ 
tively few plates, all those outside of the buccal plates, with the exception of the plates at the very 
edge, are thick and carry pedicellarue. Inside the buccal plates a rather great number of small fenes¬ 
trated plates are found. The globiferous pedicellarue have glands on the stalk; no neck; the valves 
(PI. XIX. Figs. 4, 13), are constructed as in Echino/nclra: with one unpaired lateral tooth, almost as 
large as the end-tooth, but, of course, without a poison-canal on the upper side. The blade is tubular, 
but not quite closed; the basal part is much widened with the fore corners a little produced in a wing¬ 
like manner. The trideutate pediecllarire occur in two forms, a more narrow one (PI. XIX. Fig. 8) with 
only little developed net of meshes, and a broader one (PI. XIX. Fig. 9) with a well developed net of 
meshes, the meshes of which are somewhat lengthened, especially towards the point of the blade. On 
the lower part of the edge transverse series of small teeth are found. The ophicephalous and tri¬ 
phyllons pedicellarire show no peculiarities. The stalk of the pedicellarue compact. The spicules 
bihamate, also those of the globiferous pedicellarire. 

Strongyloccntrolus crythrogmminus 1 ) and anniger correspond so exactly with tnbcrciilalus with 
regard to pedicellarue and spicules, that a reliable specific difference is scarcely to be found in these 
features; I have not, however, seen the broad form of trideutate pedicellarire in these two species. 

That we have here a type which cannot be classed with any of the preceding genera, is 

’) Not eitrythrogramnins , as it is wrongly spelled in Rev. of Echini. 
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evident; these three species must form a separate genus which gets the name of Toxocidans Ag. M. 
As the first species of this genus (of which no diagnosis is given) is named 7 \ Dclaiandi Ag., which 
is synonvnious with crytJirogramnnts (Rev. of Ech. p. 163); thus this species becomes the type of the 
genus Toxocidans . Agassiz is surely right when he maintains (Rev. of Ech. p.450) that the some¬ 
what petaloid structure of the pore areas on the actinal side is no valid generic character of I'oxo- 
cidaris , but the peculiar globiferous pedieellarice leave 110 doubt of the correctness of the genus with 
the limitation given here. 

As a svnonym of Strongylocc tnbrrcu/atus Agassiz (Rev. of Ech. p. 165) names Anthociduns 

homalostoma Eiitken 2 ). 1 am so fortunate as to be able to prove this to be incorrect. The specimens 

of Eiitken are only naked tests, of which one is from China, for the others no locality is given. 
Among the Echinids from Japan, sent me by Prof. cTArcy Thompson, is a specimen, which with 
regard to the structure of the test agrees so exactly with the specimens of Eiitken, that there can 
be no doubt of their being identical. So I shall here give the necessary informations of this species. 
The specimen in hand has a diameter of 30'™, and is from Yokohama Hay. The primary tubercles of 
the ambulacral areas are almost as large as the interambulacral primary tubercles. There is an 
irregular series of small tubercles in the middle, and a similar one outside of the primary series on 
either side; this outer series is formed of a larger and a smaller tubercle alternately, a larger tubercle 

being found below on each ambulacral plate, and a smaller one above; besides some small tubercles 

are found outside the latter ones, nearer to the pores. The interambulacral areas have a double series 
of secondary tubercles between the primary series, and one outside 011 either side; just at the ambitus 
two series are found outside of the primary ones, and all these tubercles form here distinct oblique 
series. The colour of the test is grayish green. The spines are thick, evenly tapering, the longest 
half as long as the diameter of the test; they are of a deep violet colour. Two ocular plates reach 
to the periproct. The pore areas are rather highly petaloid on the actinal side, and as only a few small 
spines are found nearest to the mouth, almost only tube feet are seen here. In the lower ambulacral 
plates only 3 pairs of pores are found, above there are 8—9 pairs. The buccal membrane contains 
rather numerous fenestrated plates, of which some of those outside of the buccal plates are thick and 
carry pedicellarice. The gills contain the common irregular fenestrated plates. The slits distinct. The 
globiferous pedicellarice are as in Strongyloc. drobachicusis with well developed neck (in the specimen 
in hand I succeeded only with much difficulty in finding one small globiferous pedicellaria). T he tri- 
dentate pedicellarice (PL XXI. Fig. 6) resemble much the narrow form in 7 'oxoci dan's tubcrculatus\ but 
also another form is found with the blade somewhat widened in the point, and with a more developed 
net of meshes. As I have not been able to find a whole specimen of this form, I have given no 
figure of it, so much the less as its seems that no great stress can be laid on the tridentate pedieel- 
larice as specific characters in most of the Strongylocnitrotus- like forms. Xo transverse series of small 
teeth are found on the edge. The ophicephalous and triphyllous pedicellarue of the common form. 
The spicules of the tube feet are very characteristic (PI. XXI. Fig. 30), biacerate , a little curved, 
generally with a rather strong point in the middle of the outer side. 

M List of Echinoclerms etc. Bull. VIus. Comp. Zool. I. p. 22. 
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That this form is widely different from Toxocidaris tubcrculatus is evident from the characters 
mentioned here; on the other hand the globiferons pedicellarice show that it is rather closely allied to 
Strongyloccntrotns. But the peculiar spicules and the petaloid pore areas characterizes it sufficiently 
as a separate genus, which keeps, of course, the name of Anthocidaris . Liitken (loc. cit.) regards it 
as identical with Echinus homalostoma Yalenc.; I do not know whether this is correct, but it is so far 
of no consecpience, as this species will, at all events, get the name of Anthocidaris homalostoma. I 
suppose that this species has hitherto been confounded with Toxocidaris tubcrculatus , which it resem¬ 
bles to some degree, and which is also said to occur at Japan. T tubcrculatus , however, is indigenous 
in the Australian seas, and until renewed examinations have corroborated its occurrence at Japan, I 
must suppose a confounding with A. homalostoma to have taken place. As to habitus A. homalostoma 
is very similar to Pscudocentrotus depressus , which latter has also petaloid ambulacra; but its colour 
is (always?) brownish red, and it is somewhat more flattened. The examination of peel i cell arise and 
spicules will immediately show them to be two widely different forms. 

Where the species Sir. mcxicamts , mtdns , and globulosus are to be referred, cannot be seen 
from the existing descriptions. The other species referred to Strongyloccntrotns thus prove to belong 
to no fewer than 6 different genera: Strongyloccntrotus , Pscudoccntrotus , Loxcchinus , Paraccntrotus , 
Toxocidaris , and Anthocidaris , and it may perhaps even be necessary to divide the first one into two 
genera. And these genera are excellently characterized, and so far from being closely allied, that they 
are to be grouped into three different families. We can scarcely wish for a more striking proof of the 
insufficiency of the characters that are taken only from the test and the spines. 

Stomopncustcs variolaris (Lamk.). Of this very peculiar form I am able to give some new 
informations; I have not, however, had material sufficient for clearing up everything that might be 
wished for. — A primary tubercle is only found on every fourth or fifth ambulacral plate; each oi 
these large tubercles spreads over more plates — but it is difficult to decide over how many, as no 
boundary lines are seen between the plates; it may, however, be seen from the pores that the fact is 
so, as more arcs are found opposite to each tubercle. Two ocular plates reach to the periproct. The 
buccal membrane contains numerous lengthened, fine fenestrated plates, of which a few are a little 
complicate and carry pedicellarue. Small spines are found on the buccal plates. The gills contain 
numerous, mostly three-radiate spicules (PI. XVII. Fig. 13), but not the common irregular fenestrated 
plates. 'Phe globiferons pedicellarue are of a quite unique form. There is no end-tooth, but the blade 
ends truncately with a long tooth in each corner (PI. XVII. Fig. 17), sometimes two teeth on one side, 
or that on the one side a little below the corner. These teeth have no poison canal, and upon the 
whole no poison gland seems to be found (I have not, however, been able to ascertain this fact with 
full certainty). The blade is open, rather flat, the apophysis ends abruptly without any widening 
above. There is no neck, and the stalk is very short and compact. This very peculiar, large, and 
powerful form of pediccllariee is, unfortunately, very scarce; in the two specimens I have examined, 
1 have only been able to find one in each specimen, placed in one of the iutcrambnlacral furrows 
near the ambitus. Besides another, smaller form of globiferons pedicellarue seems to be found, with 
end-tooth and 1 — 1 lateral tooth, very similar to those of Paraccntrotus livid us \ but 1 have not been 
able to make quite sure of this fact. The tridcutate pedicellarue are distinguished by the apophysis 
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continuing some way into the blade as a distinct, a little serrate crest (PI. XVI1. Figs. 16, 20); the 
form is otherwise somewhat varying, as the blade may be more or less widened in the outer part; the 
larger ones have a rather powerful net of meshes, the small have almost none. The edge is rather 
coarsely serrate in the lower part, finely serrate towards the point; there are 110 transverse series of 
small teeth. A form as that figured by Agassiz (Rev. of Iicli. PI. XX1Y. 31), where, moreover, the 
apophysis does not continue into the blade, I have not seen. Stewart (381) figures a valve of a 
tridentate pedicellaria, and mentions this crest. In the same place lie figures a valve of an ophice- 
phalous pedicellaria to which I may refer; they are dentate in the edge to an uncommonly high 
degree, although some difference is found in this respect, but I have not seen them with so smooth 
edges as in the figure by Agassiz (loe. cit. Fig. 32). The ophicephalotis pedicellarue have almost no 
neck, as has already been observed by Stewart. The stalk, which is, like those of the other pedicel¬ 
larue, thick and compact, has a little constriction above. The triphyllous pedicellarue are uncommonly 
lengthened (PI. XVII. Fig. 4) without teeth in the edge. What Stewart has taken to be triphyllous 
pedicellaria^ (he does not figure them), I think to have been cpiite small, tridentate pedicellaria^. The 
great variation in the size of these (the tridentate) pedicellarue, and the broad, spoon-shaped character 
of their jaws make the smaller forms closely resemble the trifoliate variety and lend weight to Prof. 
Agassiz’s view, that the latter are rarely (sic! — early) stages of the former (381. p.911). That there 
eau be no question of this need not be more nearly explained here, a reference to the informa¬ 
tions given above with regard to the development of the pedicellarue, will be sufficient. The spicules 
of the tube feet are very peculiar; along one side of the tube foot is found a series of large spicules 
formed as long, fenestrated, thorny tubes; they are parallel to the longitudinal axis of the foot, and 
are placed in such a way, that the upper end is projecting, while the lower end is covered by the 
spicule following below. Towards the sucking disk the spicules become smaller, at last only flat, length¬ 
ened fenestrated plates. On the opposite side of the tube foot is often but not always — found 
an irregular series of much smaller spicules more or less perforated. Stewart 1 ) has given figures of 
these spicules, to which the reader is referred; I have never, however, seen the large spicules branched, 
as they are figured here, Stewart does not know in which species it is that he has found these 
remarkable spicules; later (3S1) it has become clear to him that it is Stomopncustcs variolaris. — Whether 
Stomopn . alropurpitrca Woods (447) is a separate species, or, as Ramsay (311. p. ir) thinks, only a 
variety of variolaris , I cannot tell with any certainty, as I have not seen this form, and the description 
gives no information of pedicellarue and spicules. These structures must be examined, before the 
question can be definitively decided. 

Parasalcnia gratiosa Ag. I can only give little information of this very characteristic form 
beyond what has been stated by Agassiz, Eutken, and Stewart. A primary tubercle is found on 
all the ambulacral plates; the buccal membrane contains numerous, rather large, fine fenestrated plates, 
of which only a few are complicate and carry pedicellaria^. No spines 011 the buccal plates. The 
globiferous pedicellaria^ have a tubular blade, without lateral teeth. No neck; glands seem to be found 
on the stalk, which is compact. The tridentate pedicellarue are long and very narrow, finely serrate 
in the edge; they remind very much of those in Paraccnirotns livid us, but the serrations are finer. 

*) On the Spicula of the regular Eehinoidea. Transact. Linn. Soc. XXV. PI. L. fig. 1. 1S65. 
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No transverse series of small teeth. The ophicephalous and triphyllous pedicellarue witliont conspicuous 
peculiarities. Tlie spicules of the globiferous pedicellarire are biliamate, those of tlie tube feet of a 
very peculiar form: biacerate, a little arcuate, with two small, axe-shaped projections on the concave 
side (PI. XXI. Fig. 32). — Parasalcuia Pohlii Pfeffer (314) 1 have not seen. 

In Revision of Echini p. 423 tlie family Echinovictradcz is defined as having always more 
than three pairs of pores to each arc»: nevertheless Parasalcuia is also referred to this family, 
although it has only three pairs of pores in each arc. Setting aside this contradiction is must be 
admitted that when only the form and habitus of the test is taken into consideration by the deter¬ 
mination of the relationship of the Echinids, Parasalcuia must be regarded as an oligopore Echino- 
metrid. The examination of its pedicellarue and spicules show, however, that it has no nearer relation 
with the Echinometrids. The spicules remind most of those in Authocidaris , but are, nevertheless, 
very different also from these; also the globiferous pedicellarire recall those of Authocidaris , but are 
distinguished from these by having no neck. Thus it is not too closely allied to Authocidaris , but 
it does not seem possible, at all events at present, to point out any nearer relation. That the struc¬ 
ture of the spines is very different from that of the Eehiuomctra-s\n\\zs (Mackintosh 265, Stewart 
381) is a further proof that Parasalcuia has nothing to do with Echiuomctra\ now, to be sure, we 
cannot lay any great stress on some difference in the structure of the spines, when this character is 
standing alone; but when, as in Parasalcuia , it is added to other characters of more significance, it 
will also get some importance. 

After it has been pointed out that Parasalcuia is no Echinometrid, this form becomes of con¬ 
siderable interest as proving a parallel development within two different families. 

Echiuostrcphus molarc (Blw). Also this peculiar form is well known, especially Stewart (3S1) 
has figured its pedicellarire with the exception of the triphyllous ones; accordingly only the most 
important features are to be briefly mentioned here. A primary tubercle is found 011 all the aiubu- 
lacral plates; all the ocular plates are shut off from the periproet. The buccal membrane with rather 
numerous fenestrated plates, not only opposite to the ambulacra (Rev. of Ech. p. 457); most of them 
are thick and carry pedicellarue. No spines on the buccal plates; the gills with the usual irregular 
fenestrated plates. The globiferous pedicellarue as in Echiuouictra with one large, unpaired lateral 
tooth. There is no neck; whether glands are found on the stalk could not be decided with certainty, 
as the examined specimen is a dried one. In the tridentate pedicellarue the blade is widened in a 
somewhat spoon-shaped manner, rather strongly serrate in the edge in the outer part, without trans¬ 
verse series of small teeth; only a little developed net of meshes. 'Pile ophicephalous and triphyllous 
pedicellarue of the common form. The stalk of the pedicellarue compact. The spicules of tube feet 
and pedicellarue bihamate. - Although this genus has most frequently trigeminate pores, it is also 
referred to Echwomctradcr in Rev. of Ech. ; this is no doubt correct, both spicules and pedicel lariat 
being as in Echiuouictra. Ech. peuiagouns Yoshiw. (449) not examined. 

To the genus Echiuouictra are referred the species: lucuutcr (E.) 1 ), oblonga { Blw), Mat her i (lllv.), 

•) Do veil (252. }>. 153) has definitively shown the common Weslimjdan Echiuouictra to he the Echinus iucuuicr of 
Din ne; thus that species must keep the name, and the name of E. subangularis (Lcskc) used by Agassiz (Rev. of Ech.) must 
be rejected. The species from the Pacific for which Agassiz unjustly reserves the name of / ucuntcr , must give up this name, and 
in future he called Echiuouictra Matiuri (Ely.), which name thus, according to Agassiz (Rev. p. 115), becomes the older one. 
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van Brunti Ag., viridis Ag\, and macrostoma (Etk.). Whethei the last-named one is a genuine Echino- 
metra cannot be decided for the present, as only naked tests and loose spines are known. The other 
species agree in the main features, also with regard to pedicellarue and .spicules; so there is 110 reason 
to enter into details with regard to the separate species, only a few features characteristic of the genus 
are to be mentioned. A primary tubercle is found on all the ambulacral plates; no ocular plate reaches 

to the periproct in Ech. oblonga and viridis , while in luennter generally one plate, rarely two or none 

at all reach to it. The buccal membrane contains numerous large, but fine fenestrated plates, almost 
all without pedieellariae. Spines on the buccal plates. The globiferous pedicellarue have one unpaired, 
strong lateral tooth, as Perrier has pointed out, and he has figured it in an excellent manner 1 ). There 
is no neck; the stalk is compact. In E. oblonga is found the peculiarity that the stalk has a joint in 
the middle; in E. van Brunti the globiferous pedicellarue are very small, but otherwise of the common 
form. The tridentate pedicellarue are narrowly leaf-shaped with little developed mesh-work (see Rev. 
of Eeh. PI. XXVI. Figs. 9, 12 -13); in van Brunti they are of a quite different form, short, narrow, 

a little widened in the point, and the blade quite filled by a complicate mesh-work (PI. XIX, Fig. 21). 

The ophicephalous pedicellarue with a rather strong mesh-work, a little different in form, although 
upon the whole of the common structure; the triphyllous pedicellarue of the common form. The 
spicules bihamate. 

The genera Ilctcroccntrotns , with the species mamillatus (Klein) and trigonarius (Lamk.), and 
Coloboccntrotus , with the species a trains (L.) and Mcrtcnsii Ilr. are most nearly allied to Echinomctra , 
as is commonly supposed; the globiferous pedicellarue and the spicules are chiefly as in this genus. 
A primary tubercle is found on all the ambulacral plates; no ocular plate reaches to the periproct. 
The buccal membrane with numerous fenestrated plates several of which carry pedicellarue and small 
spines as the buccal plates. The gills are in Ilctcroccntrotns uncommonly well provided with fenes¬ 
trated plates some of which even carry (triphyllous) pedicellarue; rather numerous small bihamate 
spicules are also found among the fenestrated plates. In Coloboccntrotus fewer fenestrated plates are 
found, but also here they carry triphyllous pedicellarue. — Only in these two genera 1 have seen this 
peculiar feature that pedicellarue are found on the gills. — In Coloboccntrotus the globiferous pedieel- 
larue are quite small and placed quite down among the flat spines on the abactinal side; the edges 
of the blade not connected by cross-beams (PI. XIX. Fig. 5). The stalk is curved. (I11 C. Mcrtcnsii 
I have not seen the globiferous pedicellarue.) Of the tridentate pedicellarue in Ilctcroccntrotns 
Agassiz (Rev. of Ech. p. 665) has the remarkable expression that the tridactyle pedicellarue are of 
the type called trifoliate . I do not understand the sense of this expression; otherwise a rather good 
figure is given of these pedicellarioe in //. mamillatus (XXYI. P'ig. 2). There is a striking difference 
between the tridentate pedicellarue in mamillatus and trigonarius. I11 the former (PL XIX. Fig. 15) the 
blade is narrow in the lower part, widened at the point, with a pair of rather projecting corners; the 
valves only join at the point, and are otherwise wide apart; in trigonarius the blade is of the common 
leaf-shape (PI. XIX. Fig. 35), with no widening at the point, and the valves join through their whole 
length. In both of them the edge is very slightly serrate, but there are some larger indentations in 
the narrow part of those of mamillatus. Perrier (op. cit.) thinks that several Ilctcroccntrotns^ pecies 

T ) Recli. sur les Pedieellaires etc. PI. VI. 


The Ingolf-Expedition. IV. t. 


17 


130 


ECHINOIDEA. I. 


ma}' be distinguished by tlie pedicellariie; after the material before me I must agree with Agassiz 
that only two species can be distinguished: maniillatns and trigonarius. But then these two species 
may immediately be recognized by their tridentate pedicellariie (besides by the characters stated by 
Agassiz |Rev. p. 427 seq.]). The tridentate pedicellariie in Coloboc. atratus are very similar to those of 
//. trigonarius \ the valves join through their whole length (PI. XIX. Fig. 1); in C. Mcrtcusii I have 
not succeeded in finding these pedicellariie. The ophicephalons and triphyllous pedicellaria^ of the 
common form. The spicules are bihamate; in Hctcroccntrotns they are exceedingly numerous as well 
in tube feet as pedicellariie, in Coloboccntrotns they are very few in number. 

Of the forms referred to Triplcchinidce^ we have still left Phyniosoma crcmilare Ag., IYcmi - 
pc din a cubcnsis Ag., and mirabilis Dod. None of these forms I have been able to examine, so that 
their place must for the present remain undecided. We may, however, draw same conclusions from 
the existing descriptions. Of Phyniosoma Agassiz figures valves of globiferous and tridentate pedicel- 
lariat (Rev. of Ech. PL XXV. 4, 5) from which is seen that no lateral teeth are found on the globiferous 
pedicellaria^; whether a neck is found or not is not mentioned. The spicules are not known. A peculiar 
feature is seen from the figures given by Agassiz (Rev. PI. VII. a. f. 6, 8, 9), viz. that the pores form 
arcs with alternately two and three pairs. As the figures cited are photographs, there can be no 
doubt of their correctness, although Agassiz, as far as I can see, does not mention this fact. This 
peculiar feature together with the crennlate tubercles renders it uudoubtful that this form has 
nothing to do with the genuine Kchinids. Pomel (324) puts it down as the only recent representative 
of Les Phymosomiens -, and readopts the name of Glyptocidaris , by which it was originally described 
by Agassiz. I shall express no opinion whether it really is to be classed with Les Phymosomiens , 
partly because my knowledge of these fossil forms is too small, partly because upon the whole 1 am 
rather sceptical with regard to the possibility of referring with certainty the recent forms to the fossil 
ones. Accordingly I agree with Pomel that the name of Glyptocidaris must be readopted for this 
form, as the name of Phyniosoma has originally been used of fossil forms. 

Of flcniipcdina cubcnsis Ag. are figured (Rev. of Ech. PI. III. f. 6 —7) a tridentate pedicellaria 
and a smaller one which is stated to be a young tridentate pedicellaria, but which is rather a globi¬ 
ferous or ophicephalons one; neither is given with sufficient details. The spicules are not known. 
The perforated tubercles show, however, that this form has nothing to do at all with the other Trip /- 
cchinidic ... Agassiz says himself that it is a Psendodiadematid, but to refer all Pscudodiadcmatidcr to 
7 'riplcc hi aider is by no means admissible, so much the less as these Triplcchinider prove to be so 
heterogeneous that the genera referred thither must be distributed to three different families. Pomel 
(324) refers it to Les Pediuiens as the only recent representative, and he readopts the name of 
Ccrnopcdina by which Agassiz lias originally described it. With regard to the name I must agree 
with Pomel for the same reasons as stated above under Glyptocidaris crnnilaris. I shall not contest 
that the referring to Les Pediuiens is correct, but I must regard it as certain that it has nothing to 
do with v. Y'riplcchiaider . 

Having thus given a natural grouping of the species I shall have to treat the question of the 
grouping of the numerous genera. That the systems mentioned above, which are chiefly based on 
the number of the pairs of pores, give no impression of the real relation of the forms need not to be 
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pointed out more nearly. By an interpretation of the genera so confused as lias been the case here, 
it is of course impossible to have a clear understanding of the relation between them. Of the char¬ 
acters hitherto used any greater importance can only be attributed to one, viz. the deep slits in the 
test (Troschel, Poinel). The genera with deep slits in the test prove to be all closelv allied. But 
this character is no cpiite reliable one; partly it is a matter of degree whether a slit is dee]) or not, 
and especially there is the unfortunate circumstance that the slits are always small in young speci¬ 
mens, also in the species where they are deep in the adult ones; partly forms are found with small 
slits, which are, no doubt, most nearly allied to those with deep slits (Gyn/ncchinus). Then we have 
left no other characters than the pedieellaria^ and the spicules, but they prove also to be excellent. 
Of the pedicellarice only the globiferous ones can be used for the grouping of the genera; the other 
pedicellarise are upon the whole very similar in all the forms treated here. 

The simplest form of globiferous pedicellarire is evidently the one found in Purcchiuus; the 
blade is open, the edges are not connected by cross-beams, not thickened, and project in two or more 
rather long teeth on either side. A quite similar form is found in Loxcchinus , only here a short neck 
is found, while Parcchimis has no neck. — This form of pedicellariee is only found in these two genera 
which form accordingly a separate group; they are very similar as to habitus, so that nothing seems 
to be found that might prevent a putting together of them. — A somewhat more complicate form is 
found in the genera Echinus and Stcrcchinus. The edges of the blade are thickened, and are (with a 
single exception: Stcrcch. horridus and |rarely| Ech. Alcxandri) connected across the inside by more 
or fewer cross-beams. One or more lateral teeth are found on either side, most frequently there is a 
tendency to obliquity in the outer end of the blade, just below the end-tooth, and frequently there are 
two teeth on the stronger, a little projecting edge, and only one on the other, more straight edge. 
This form of pedicellarire is only found in the two mentioned genera, and so they evidently form 
another group; also the forms belonging here show considerable similarity as to habitus. — A similar 
form of pedicellarire is found, however, in one more genus, viz. Paraccntrotns\ also here the edges are 
thickened, with a tooth on either side, but they are not connected across the inside of the blade. It 
seems that this genus, which is polypore and, with regard to habitus, very different from the other 
genera mentioned here, must be interpreted as a somewhat farther relation of Echinus and Stcrcchinus. 
In all these genera only simple bihamate spicules are found. 

From these forms the development goes in two diverging directions: complete reduction of all 
the lateral teeth, or strong development of the one unpaired lateral tooth. In Psannucchinns , Toxo- 
pneustes , Gymncchimis , Tripncustcs , Sphccrcchinus , Pscudobolctiu , and Pscudoccntrotus all lateral teeth 
have disappeared, and the blade has become quite closed, tubular. Besides all these genera are distin¬ 
guished by having small, thick, more or less dumb-bell-shaped spicules. There can be no doubt that 
they form a separate group. The three first have regularly trigeminate pores, in Tripncustcs the 
young individuals have also regularly trigeminate pores, but in the adult the pore areas extend so 
much, that they look as if they were polypore; but they continue as a matter of fact to be oligopore. 
Sphccrcchinus and Pscudobolctiu are polvpore, mostly, however, with four pairs of pores in each arc. 
As the uppermost one in the series of development we find Pscudoccntrotus with 5—6 pairs of pores 
where the pore areas are even somewhat petaloid on the actinal side. 
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The same form of globiferous pedicellariae is found in Strongylocoitrotus , A nthocidaris , and 
Parasaloiia. The two former are distinguished by the globiferous pedieellarue having a well devel¬ 
oped neck, provided with circular and longitudinal muscles an otherwise unknown feature. These 
three genera are likely to be rather nearly related; their spicules, however, show that the relation 
is not very close. In Strongylocoitrotus the spicules are a little branched in the ends, but otherwise 
the original form is bihamate; in some species only (?) common bihamate spicules are found. In 
A nthocidaris the spicules are biacerate, pointed in both ends and with a branch in the middle. A 
somewhat similar form of spicules is found in Pa rasa ten ia\ but in this genus the globiferous pedieel¬ 
larue have no neck. Thus this latter seems to form a special group; its obliquity and the peculiar 
anal plates indicate also that it must be interpreted as an aberrant form, of which the nearest, 
although not very near, relations are: .i nthocidaris and Strongylocoitrotus. In the genera Ilcliocidaris , 
EchinostrcpJius , Toxocidaris , Echinomctra , J/ctcroccntrotus , and Colobocoitrotus there is a strong, unpaired 
lateral tooth on the globiferous pedieellarue, and they have all simple bihamate spicules. Hclioctdaris 
occupies a somewhat isolated position; its globiferous pedieellariae are not so much developed as those 
of the other genera, it reminds to a rather high degree of Stcrcchinus Xcumaycri, but especially of 
Pseud echinus albocinetus ; several things favour the belief that Pseu dechin us is really a transitional 
form between Stcrcchinus and fleliocidaris , and the latter leads on again to Toxocidaris , Echinomctra 
etc. Thus we have here a very fine series of development where, together with the peculiar develop¬ 
ment of the globiferous pedicellarite, a marked tendency to obliquity is seen, reaching the climax in 
the genera 1 leterocentrotus and Colobocoitrotus. There seems to be no occasion to separate these two 
genera as a special group on account of their longitudinal axis not being placed in the same direc¬ 
tion as in Echinomctra , because their pedieellarue and spicules are exactly agreeing with those of 
Echinomctra. It is constantly seen that spicules and pedicellarire are the most important systematic 
characters, so that there is no reason for suddenly following a new principle here. The genera Pseud- 
echinus , Jfc/iocidaris, and Echinostrcphus must then be interpreted as more or less primitive oligopore 
Echinometrids. 

Stomopncustcs occupies a quite isolated position; its globiferous pediceliariae and spicules are 
so peculiar and so different from what is found in the other forms mentioned here, that there can be 
no question of classing it with any of them; it forms a special group. 

The relation between these forms may most easily be surveyed in the following diagram. Kor 
safety’s sake I shall expressly remark, however, that I do not mean it to be regarded as a phyloge¬ 
netic one. I will in no way maintain that our Parccliinus is the ancestral form of Echinus etc., but 
only express my opinion that it shows the simplest structure of the (organs most important with regard 
to classification. We may in the recent forms scarcely find more than an indication of the way the 
development seems to have taken. Now there is unfortunately only a small chance of finding these 
fine structures in the fossil forms, so we shall hardly get so far as to be able with certainty to point 
out the ancestral forms. Otherwise this survey of the relations of the forms shows clearly that here is 
everywhere a tendency to increase the number of tube feet, a development from oligopore to polypore 
forms. The most original feature, no doubt, is that all the ambulacral plates arc well developed with 
primary spine and three tube feet; then the primary spines disappear from every other ambulacral 
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plate, and these plates become much narrower than the others, but keep their three tube feet. This 
development is carried on in Tripnntstcs and Hcliocidaris, where the primary spine is wanting in more 
ambulacra] plates after each other. By this development there is made room for far more tube feet than 
when all the ambnlacral plates are typically developed and provided with a primary tubercle; but 
there are constantly only three tube feet for each compound ambnlacral plate. The same end is reached 
by the fact that the ambnlacral plates are made to consist of more than three primary plates, 
that they become polypore. In almost all the groups both oligoporc and polypore forms prove to be 
found; only Parasalcnia lias no polypore relation, and in the Strongylocaitrofi(s-gxo\\\) an oligopore 
form is still wanting. It may not be thought unreasonable to expect that such a one will be found; 
it is no far cry from Sir. pulchcrrimus where only four pairs of pores are found. 

Pseudocentrotns 
Pseudoboletia 

Authocidaris Strongvlocentrotus Spluerechinns 

Tripneustes 
Toxopueustes 
(Tymuechiuus 

Parasalenia Psamm echinus 

Paracentrotns 

Sterechiuns 
Echinus 

Stomopueustes Parechiuus 

The result of the studies of Echinomctradcv and Triplcchinidcr represented here, is expressed 
in the following system. 


Colobocentrotus 

Heterocentrotus 

Echiuonietra 

Toxocidaris 

Echinostrephns 

Heliocidaris 

Psendechinus 


Loxechinus 


Fam. Stomopneustidse n. fam. 

The spicules irregular, more or less tubular fenestrated plates. The globiferous pedicellarue 
without end-tooth 1 ) The stalk compact. 

Only one genus known. 

Stomopneustes Ag. 

The pores trigeminate. Only every fourth or fifth ambnlacral plate with primary tubercle, but 
this tubercle is large and spreads over several ambnlacral plates. The spines long and thick; small 
spines on the buccal plates. The buccal membrane with numerous fine fenestrated plates, quite im¬ 
bedded in the skin. The gills with numerous three-radiate spicules. A deep furrow along the median 
line in the interambulacral areas. 

l ) Perhaps here may be found, besides the large globiferous pedicellariae without end-tooth (and without poison 
gland?), a smaller form of globiferous pedicellarioe of the common structure. (See above p. 126). 
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Species: SI. variolar is (Lamk.), atropurpurea Woods (?). 
Distribution: Indian Ocean, Australia. Littoral forms. 


Fam. Echinidae Ag. (emend.) 

Spicules bihainate. The globiferous pedieellarue with end-tooth and one or more lateral teeth 
on either side; no neck; the stalk consists of long, thin, loosely connected calcareous threads. Mouth 
slits small. 

Subfam. Parechininae n. subfam. 

In the globiferous pedicellarise the edges of the blade are fine, not thickened, and project into 
two or more teeth on either side. No cross-beams connect the edges across the inside of the blade. 

Genera: Par echinus, LoxecJiinns. 

Parechinus n. g. 

Pores trigeminate; primary tubercle on all the ambulacral plates. The buccal membrane with 
numerous fenestrated plates; they may be very large and thick, or finer and hidden in the skin. The 
globiferous pedicellarite without neck. Numerous short, greenish spines. 

Species: Parech. miliaris (Mull.), microtuberculatus (Hlv.), angulosus (Leske). 

Distribution: In the Atlantic Ocean at the European coasts, the Mediterranean; the southern 
and eastern coasts of Africa; the Indian Archipelago, Australia. Littoral forms. 

Loxechinus Desor (emend.). 

Pores multigeininate; primary tubercle on all the ambulacral plates. The buccal membrane 
with numerous fenestrated plates. The globiferous pedieellarue with a short neck only containing 
longitudinal muscles. Numerous short, greenish spines. 

Species: L. albus (Mol.), gibbosits (Yah), bullatus (Bell). 

Distribution: The southern and western coasts of South America, the Galapagos Islands 1 ). 
Littoral forms. 


Subfam. Echininae n. subfam. 

In the globiferous pedicellarim the edges of the blade are thickened and commonly connected 
by cross-beams across the inside of the blade. One or more lateral teeth on either side. 

Genera: Echinus , Sterec/iiuus , Paracentrotus . 

Echinus Rond, (emend.) 

Pores trigeminate; primary tubercle on every or only on every other ambulacral plate. No 
ocular plate reaches to the periproet. The buccal membrane with numerous fenestrated plates 
imbedded in the skin both outside and inside of the buccal plates. The spines upon the whole long 
and strong; the actinal primary spines not curved at the point. Globiferous pedicellarue generally 
with the edges connected across the inside of the blade. The large, generally long and narrow, 
tridentate pedicellarue with thick edge upon which numerous small teeth arc placed in transverse 
scries or irregularly. 


M The occurrence of L. albus at the Philippines and of gibbosits at the Fiji Islands needs corroboration. 
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Species: lick . esculent us L., aeutns Lamk., mclo Lamk., elegans Diib. Kor., gracilis Ag., Alex- 
andri Dan. Kor., lucidus Doderl., tiffin is 11. sp., a tlan ficus n. sp. 

Distribution: The Atlantic Ocean, the Mediterranean, the* Pacific Ocean. Littoral-archiben- 
thal forms. 

Sterechinus Koehler (emend.). 

Pores trigeminate; primary tubercle on every or only on every other ambulacral plate. 
The buccal membrane most frequently with numerous fenestrated plates inside of the buccal plates, 
outside of these it is almost or quite naked. Generally one or more (all) of the ocular plates reach to 
the periproct. The secondary spines often fine, silky; the actinal primary spines curved at the point 
(always?). The globiferous pedicellarue generally with the edges connected across the inside of the 
blade. The tridentate pedicellarue broad, leaf-shaped; the edge not thickened, only with a single 
series of teeth. 

Species: St creek, margaritaccus (Lamk.), horridus (Ag.), Neumayeri (Meissn.), magellanicus (Phil.). 

Distribution: The southern and western coasts of South America, the Antartic Seas. Littoral- 
arehibeuthal forms. 

Paracentrotus n. g. 

Pores multigemiuate. Primary tubercle on all the ambulacral plates. The buccal membrane 
with fenestrated plates both inside and outside of the buccal plates (outside, however, rather few). 
None or 1—2 ocular plates reach to the periproct The spines long and rather thick; the actinal ones 
not curved at the point. In the globiferous pedicellarue the edges are not connected by cross-beams 
across the inside of the blade. The tridentate pedicellarue long, narrow, without transverse series of 
small teeth. 

vSpecies: Paracentr . livid us (Lamk.), Gaimardi (Blainw). 

Distribution: The Mediterranean and the adjoining Atlantic coasts. Brazil. — Littoral forms. 


Fam. Toxopneustidae Troschel (emend.). 

The globiferous pedicellarice with end-tooth, but without lateral teeth; the edges of the blade 
quite coalesced on the inside, so that the blade is tubular. Peculiar dumb-bell-shaped or somewhat 
branched spicules are generally found in the globiferous pedicellarice and often also in the tube feet; 
bihamate spicules are generally also found; in one form (Strongyloccntrotus pulckerrimus) only biha- 
mate spicules are known. General!}' 1—2 ocular plates reach the periproct. 

Subfam. Schizechininse Pomel (emend). 

The spicules in the globiferous pedicellarue dumb-bell-shaped or small bows not pointed at the 
ends. Generally deep slits in the test. The globiferous pedicellarice without neck; mostly with glands 
011 the stalk. The stalk compact. 

Genera: Psammechinus , Gymncchinus , Toxopneustcs , I'ripucusfcs , Splice reck in us, Pseudoboletia , 
Pscudoccntrotus . 
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Psammechinus Ag. (emend.) 

(Synonyms: LytccJihnis Ag., Psilcchiuus Ltk., Schizcchimts Pomel.) 

Pores trigeminate; primary tubercle on all the ambnlacral plates. Slits of the test rather deep. 
The buccal membrane with numerous plates forming a more or less distinct plate-covering. In the 
globiferons pedicellarice the blade is not much lengthened. The spicules dumb-bell-shaped, form no 
border round the globiferons pedicellarice. The spicules of the tube feet bihamate, not branched. The 
spines of a middle length, greenish. 

Species: Psaunucch . variegaius (Lamk.), scmitubcrculatas (Yah), vcrniculatus Ltk. 

Distribution: The eastern and western coasts of tropical America: the Indian Ocean. Lit¬ 
toral forms. 

Gymnechinus n. g. 

Pores trigeminate; primary tubercle on all the ambnlacral plates. Slits of the test small. The 
buccal membrane, with the exception of the buccal plates, contains no fenestrated plates at all. In¬ 
most in the edge of the mouth more or fewer irregular, needle-shaped spicules are found; also numer¬ 
ous bihamate spicules are found, especially nearest to the edge of the month and the outer edge. In 
the globiferons pedicellarice the blade is not much lengthened. The spicules of the globiferons pedi¬ 
cellarice arcuate or slightly dumb-bell-shaped, form no border. Smaller, short-spined forms. 

Species: Gy mu cch. Robillardi (Loriol), darnlcycusis (Woods) 1 ). 

Distribution: Mauritius, Australia. Littoral forms. 

Toxopneustes Ag. (emend.). 

(Synonym: Boletia Desor.) 

Pores trigeminate; primary tubercle only on every other ambnlacral plate. Slits of the test 
deep. The buccal membrane with numerous fenestrated plates most of which are cpiite imbedded 
in the skin. In the globiferons pedicellarice the blade is much lengthened. The spicules in the globi- 
ferons pedicellarice are typically dumb-bell-shaped and form a thick, white border round the outer 
edge of the valves; in the tube feet branched, bihamate spicules are found. Large, flat, short- 
spined forms. 

vSpecies: 71 pilcolus (Lamk.), rose us Ag., elegaus Dbderl. 

Distribution: The lndo-Pacific Ocean. Littoral forms. 

Tripneustes Ag. (emend.) 

(Synonym: Hippouoc Gray.) 

Pores trigeminate; primary tubercle only on every third or fourth ambnlacral plate. The pore 
areas very broad, so that the pores form three separated vertical series; in the small individuals the 
pores are placed in the usual manner in short arcs. The buccal membrane with numerous fenestrated 
plates most of which arc quite imbedded in the skin. Slits of the test rather dee}). In the globiferons 
pedicellarice the blade is not much lengthened; the pedicellarice upon the whole small and darkly 
pigmented. The spicules in the globiferons pedicellarue are typically dumb-bell-shaped; they 
form no border. The bihamate spicules in the tube feet are not branched. Large, high, short- 
spined forms. 


I Comp, above p. 110. 
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Species: Tripn. esc id rut us (Leske), dr press us Ag., g rat ilia (L.). 

Distribution: Cosmopolitan in the warm zone. Littoral forms. 

Sphaerechinus Desor (emend.). 

Pores multigeininate (generally four in each arc); primary tubercle on all the ambnlacral 
plates 1 ). Slits of the test rather deep; the buccal membrane with rather numerous fenestrated plates; 
no spines on these or on the buccal plates. In the globiferous pedicellarke the blade is not much 
lengthened. The spicules of the globiferous pedicellarke small bows, not pointed at the ends; they 
form no border. In the tube feet branched, bihamate spicules are found. Large, short-spined forms, 
almost globular. 

Species: Splurrech. granular is (Lamk.), rosrus Russo, australiee Ag. 

Distribution: The Mediterranean and the adjoining Atlantic coasts, Australia. Littoral forms. 

Pseudoboletia Troschel (emend.). 

Pores multigeininate (four in each arc); primary tubercle on all the ambnlacral plates. Slits 
of the test rather deep. The buccal membrane with rather numerous plates carrying both spines and 
pedicellarice; spines are likewise found on the buccal plates. In the globiferous pedicellarke the blade 
is not much lengthened. The spicules of the globiferous pedicellarke small bows, not pointed at the 
ends; tliev form no border. The bihamate spicules in the tube feet are not branched. Large, high, 
rather short-spined forms. 

Species: Ps. Indiana (Mich.), macula la Troscli. 

Distribution: The Indo-Pacific Ocean. Littoral forms. 

Pseudocentrotus n. g. 

Pores multigeininate; primary tubercle on all the ambulacral plates. The pore areas some¬ 
what petaloid on the actinal side. Slits of the test rather small. The buccal membrane with numer¬ 
ous fine fenestrated plates; no spines on these or on the buccal plates. In the globiferous pedicellarke 
the blade is not much lengthened. The spicules of the globiferous pedicellarice bow-shaped, not 
pointed at the ends; they form no border. The bihamate spicules in the tube feet are branched. The 
spines rather long and strong; the test rather flat. 

Only one species known: Ps. depress us (Ag.). 

Distribution: Japan. Littoral form. 

Subfam. Strongylocentrotinae n. subfam. 

The spicules of the globiferous pedicellarke bihamate (always?), generally branched at the ends; 
no dumb-bell-shaped spicules, nor such as are not pointed at the ends. The globiferous pedicel l aike 
with well developed neck with longitudinal and circular muscles; tubular stalk. 

Genera: Strongyloccntrotus , Anthocidaris. 

Strongylocentrotus Brandt (emend.). 

Pores multigeininate; the pore areas not petaloid on the actinal side. Primal \ tubeielc on 
all the ambnlacral plates. The buccal membrane with numerous fine fenestrated plates most of 

i) Not examined in Sph . ciustrailer. 

The Ingolf-Expedition. IV. i. 
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which are quite liidden in the skin. The spicules bihamate, branched or unbranched. The test more 
or less flattened. The spines very different, from short and fine to long* and coarse ones. 

Species: Str. chloroceutrotus Brandt, pulclicrrimus (Barn.), intermedins (Barn.), drobachiciisis 
(O. F. Mull.), purpnratus Stimps., franciscanus (Ag.). 

Distribution: The Northern Atlantic, the Arctic Ocean (drobac/iiensis) ; the Northern Pacific 
Ocean (all the species). Littoral forms. 

Anthocidaris Liitken (emend.). 

Pores multigeminate; the pore areas somewhat petaloid on the actinal side. Primary tubercle 
on all the ambulacra] areas. The buccal membrane with numerous fine fenestrated plates most of 
which are quite hidden in the skin. The spicules in the tube feet biacerate, a little curved, with a 
rather strong point in the middle of the convex side. The test somewhat flattened, the spines rather 
long and strong. 

Only one species known: O. homalostoma Ltk. 

Distribution: Japan, China. Littoral form. 

Subfam. Parasaleninse n. subfam. 

The spicules of the globiferons pedicellarire bihamate, unbranched; those in the tube feet bia- 
cerate with a couple of small processes on the concave side. The globiferons ped i cell arise without 
neck; the stalk compact. Slits of the test small 1 ). 

Only one genus known: Parasalenia . 

Parasalenia Ag. 

Pores trigeminate; primary tubercle on all the ambulacral plates. The buccal membrane with 
numerous fine fenestrated plates; no spines on the buccal plates. The periproct covered by four large 
plates. The test oblong. The spines long and strong. 

Species: P. g ratios a Ag., Poll Hi Pfeffer. 

Distribution: The Indo-Pacific Ocean. Littoral forms. 


Fam. Echinometridae Gray (emend) 

The globiferons pedicellarise with end-tooth and one unpaired, strong lateral tooth; the edges 
of the blade almost always connected by cross-beams across the inside; no neck. Only bihamate 
spicules are found. Slits of the test small. The stalk of the pedieellarue compact. 

Genera: Pscudechinus , 1 leliocidaris, Echinostrephus , Toxocidaris , Eehinometrn , Coloboeentrotns , 
1 letcrocentrotus. 

Pseudechinus 11. g. 

Pores trigeminate; primary tubercle on all the ambulacral plates. The buccal membrane quite 
naked with the exception of the buccal plates. The spines of a middle length, slender. The form 
of the test regular, Echinus- like. 


l ) Parasalenia Pohlii not examined. 

q The name of Echinotnctrada? is linguistically incorrect lUell). 
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Only one species: Psntdcch. albociuctus (Hutton). 

Distribution: New Zealand. Littoral form. 

Heliocidaris Desml. (emend.) 

(Synonym: Evcchiuits Yerr.) 

Pores trigeminate; primary tubercle only on every second or third ambnlacral plate. The 
buccal membrane with numerous fine fenestrated plates hidden in the skin. No spines on the buccal 
plates. The triphyllons pedicellarue with peculiar, digitate processes from the apophysis (in all the 
other genera the triphyllons pedicellarue are constructed in the usual way). The spines short, strong, 
greenish; the secondary spines club-shaped. The form of the test regular, Echimts-\\Vn. 

Species: II. chloroticus (Yal.), rciritubcrculatus (Bell), austrolur Woods (? — not examined). 

Distribution: New Zealand, Australia. Littoral forms. 

Echinostrephus Ag. (emend.) 

Pores trigeuiinate, more rarely quadrigeminate; primary tubercle on all the ambnlacral plates. 
The buccal membrane with numerous fenestrated plates, most of which carry pedicellarue. No spines on 
the buccal plates. The form of the test very peculiar, flat and broad above, narrow below. The spines 
rather thin, black; those of the upper side long, directed straight upward. 

Species: Ech. molarc (Blv.), pcntagonus Yosh. (? — not examined). 

Distribution: The lndo-Pacific Ocean. Littoral forms. 

Toxocidaris Ag. (emend.) 

Pores multigeminate; primary tubercle on all the ambnlacral plates. The buccal membrane 
with rather few plates most of which carry pedicellarue; no spines on the buccal plates. The form 
of the test regular, Echinus- like. The spines rather long and thick. 

Species: T. tubcrculatus (Lamk.), crythrogramwus (Yal.), armiger (Ag.). 

Distribution: Australia. Littoral forms. 

Echinometra Rond, (emend.) 

Pores multigeminate; primary tubercle on all the ambnlacral plates. The buccal membrane 
with numerous fine fenestrated plates hidden in the skin, of which only a few carry pedicel lari re. 
Spines on the buccal plates. The form of the test more or less oblong. The spines rather long 
and thick. 

Species: Ech. Inclinin' (L.), viridis Ag., Mat had (Blv.), oblonga (Blv.), van Bruuti Ag., macro- 
si oma (Ltk.) (?). 

Distribution: Cosmopolitan in the warm zone. Littoral forms. 

Heterocentrotus Brandt (emend.). 

Pores multigeminate; primary tubercle on all the ambnlacral plates. The buccal membrane 
with numerous fenestrated plates, partly hidden in the skin. Spines both on the buccal plates and on 
some of the plates outside of these. The test oblong. The primal*}' spines exceedingly large and thick, 
mostly edged; the secondary ones short, truncate. 

Species: II. mamillatits (Klein), trigonarius (Lamk.). 

Distribution: The lndo-Pacific Ocean. Littoral forms. 
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Colobocentrotus Brandt (emend.). 

Pores multigeminate; primary tubercle on all the ambnlacral plates. The pore areas on the 
actinal side petaloid. The buccal membrane with nnmerons fenestrated plates, partly hidden in 
the skin. Spines both on the buccal plates, and on some of the plates outside of these. The test 
oblong, flat. The spines very short, thick, truncate, form a dense mosaic on the abaetinal side. The 
spines on the ambitus longer, flat; those on the actinal side of the common form. 

Species: C. atratns (L.), Mcrtcnsii P»randt. 

Distribution: The Indo-Pacific Ocean. Littoral forms. 

Inccrtcc scdis: 

Echinus multicolor Yoshiwara. 

Toxopncustes maculatus (Lamk.). 

Strongyloccntrotus mcxicanus (Ag.). 

nudus (Ag.). 
globulosus (Ag.). 


The system given here is, I think, in all essentials an expression of the natural relation of 
these forms. To be sure, we must a priori hesitate before building up a system chiefly on so minute 
things as pedicellarue and spicules. Hut the result is the best possible one: no undoubtedly connected 
forms are separated; 011 the other hand, forms hitherto placed very far from each other in spite of their 
great similarity as to habitus, are now put together (Purcchiuus and Loxcchimts). That the boundary 
line in one place is somewhat arbitrary is no important objection to the system — this will be the 
fact everywhere, where transitional forms are found. The genus Pscudcchinns is here referred to the 
Echinomctridcc ; but there can scarcely be any doubt that it is also closely allied to the Echinidcr, it 
seems especiallyto be a near relation of Stcrcchiuus magcllanicus. Here it has been referred to the Echino- 
mctridcr especially for practical reasons, it being then possible to give a quite certain character of 
these two families: in one teeth on either side of the blade of the globiferous pedicellarite, in the 
other only one unpaired lateral tooth. Pscudcchinns forms the connecting link between the two 
families, and it is especially worthy of notice that in this genus may sometimes be found an indication 
of a lateral tooth also on the other side of the blade of the globiferous pedicellarue. 

The family Toxopncnstidce is sharply limited from the other two families, without transitional 
forms. Objections can scarcely be raised against the subfamily Schizcchinincr — all the genera 
referred thither, are evidently closely allied. Less sure are the subfamilies I'arnsulcn 1 ucc and Strongy- 
locaitrotiucr. Possibly the feature whether the globiferous pedicellarue have a neck or not, is not of 
so great importance, as has here been supposed; but 1 think it impossible to decide this fact with 
certainty, as long as only so few forms belonging here are known. 

That no other outer characters arc found in these forms, which may be used in the classifica¬ 
tion, I think to be certain; both the test and the spines have been studied rather thoroughly, so that 
anything new of importance is scarcely to be expected here. It is hardly probable that the inner 
anatomical structure will yield systematic characters of any greater importance, but this question, at 
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all events, deserves a closer examination. There is, however, one feature left, from which important 
contributions to the classification may be expected, viz. the larval forms. As almost all the species 
belonging here, are littoral forms, they may all be supposed to have pelagic larvae, and they will, no 
doubt, show a great richness in forms. That the larva of Splncrcchinus is so different from those of 
Echinus') indicates, at all events, that very interesting things may be found here. 

Fam. Echinidae. 

Subfam. Parechininae. 

11. Parechinus miliaris (Mull.). 

Pl.II. Fig. 7. PI. XV. Figs. 6—7, II. PI. XVI. Fig. 15. PI. XVII. Figs. 1-2, 7-8, 10-11, 14—15, 22 28. 

Principal synonyms: Echinus miliaris Mull. 

Psa mm echinus miliaris (La 111k.). 

Echinus saxatilis O. F. Mull. 
virens Dub. Kor. 

Principal literature: Dtiben & Koren: Ofversigt af Skandinaviens Kchinodenner. p.274. 
Agassiz: Revision of Echini, p.495. — Hoyle: Revised List of Brit Echinoidea (202). p.417. 
Bell: Catalogue of Brit. Echinoderms. p. 150. With regard to the other extensive literature the reader 
is especially referred to Be IPs Catalogue. 

It is not necessary to give a thorough description of this well known species, I shall only 
refer to the works cited above. On Pl.II. Fig. 7 is given a coloured figure of the animal; with regard 
to the test I shall refer to PI. XV. Figs. 6—7, 11, where the apical area, an ambnlacral and an interambn- 
lacral area are represented. From these figures it is clearly seen that the secondary tubercles form 
110 regular longitudinal or transverse series, and that a primary tubercle is found on all the ainbn- 
lacral plates. The buccal membrane is richly provided with large, thick, irregular plates, between 
which the naked skin is seen, especially on dried specimens; they are constructed as usual (PI. XVI. 
Fig. 15; the figure represents one of the simplest plates from the outer edge of the peristome), con- 
trarv to what is the fact in P microfubcrculatus (PI. XVI. Fig. 14) where they consist of a compact, 
greenish calcareous mass with funnel-shaped holes. The plates inside of the buccal plates are some¬ 
what smaller than those outside and constructed in a far simpler way; they consist only of one layer 
with some knobs on the upper side. The buccal plates carry numerous pedicellari^e, but no spines. 
The gills contain small irregular calcareous plates. 

The pedicellarite. The globiferons pedicellarire (PI. XVII. Figs. 1, 7, 23—24) are generally exceed¬ 
ingly numerous, and form, as it were, a dense, white fine, especially 011 the abactinal side. The blade 
is rather broad and flat, and the edges not connected by cross-beams across the inside. The edges are 
not thickened, and project into — generally — 7—8 long, somewhat irregular indentations; the number 
mav varv between 5 and 10. There are often some more on one side than on the other. Ihe stalk 

1) Th. llortensen: Die Ecliinoderuienlarveii der Plankton-Expedition. Krgebn. il. Plankton-Exped. d. Humboldt- 
stiftung. II. J. 1S9S. 
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consists of long, thin calcareous threads connected by small cross-beams. Perrier 1 ) states that the 
valves of the globiferons pedicellarire end in two hooks sitne.s snr le menie plan . This is absolutely 
wrong; I suppose he must have interpreted the edges of the poison canal as two separate teeth. The 
tridentate pedieellarue (PL XVII. Figs. 2, it, 22) with rather broad, not very deep blade; the outer 
part, where the valves join, is somewhat widened and sinuate in the edge. The whole edge is serrate, 
coarsely below, finely above, but there is only a single series of teeth, they form no transverse series 
as in the Echinus- species. The bottom of the blade is filled by a rather well developed net of meshes. 
The apophysis has 2—4 rather large indentations at the upper end. The valves are rather wide apart 
through the greater part of their length. In larger specimens tridentate pedicellarim are also found 
on the buccal plates; they are smaller than the others, more spoon-shaped; the edge more straight, 
and there is no mesh-work at the bottom (Fig. 2). According to Perrier (loc. cit.) the apophysis of 
the tridentate pedieellarue is decoupe en 1111 nombre assez grand de dents pointues ; as stated above 
I have only found 2—4 teeth. The ophicephalous pedicellarire show no marked peculiarities; the blade 
is rather narrow, with well developed mesh-work (PL XVII. Figs. 8, 28). The triphyllons pedicellarire 
(PL XVII. Figs. 14, 25) are distinguished by the very finely rounded form of the blade. The sphee- 
ridue (PL XVII. P'igs. 26, 27) are quite smooth. 

The spicules in the tube feet are very few, often quite wanting. They are bihainate, very 
small (PL XVII. Fig. 10); just below the sucking disk they may be a little irregular. The spicules 
figured by Perrier as belonging to this species, no doubt belong to Strongyloccntrotus drobachicnsis. 
— There are no bihamate spicules in the gills or the buccal membrane, nor in the pedieellarue or in 
the skin at the base of the spines. 

It is a small species; a specimen of a diameter of 35 mm is uncommonly large. It is very 
common in the Danish seas, quite down in the western part of the Baltic but not in the eastern 
part. Along the coasts of Norway it is common, at all events to Trondhjem; further it is found at 
Iceland and the P'aroe Islands, but not at Greenland or North America. To the south it is found at 
the coasts of Great Britain and along the Atlantic coasts of Europe quite down to Morocco. Bell 

(Catalogue, p. 151) states that it is also found in the Mediterranean. 

It is a pronounced littoral form, often found just at the beach; but it is common down to 
ca. 50 fathoms, and may be found on still greater depths. At the Faroe Islands I have taken a large 
specimen on a depth of 100 fathoms; this fact, however, is a little uncertain. The locality is a little 
range of the sound between Nolso and Ostiues; it is not impossible that the dredge has got in on 

more shallow water at the edge of this deep hole, so that the animal may have been obtained there. 

It prefers hard, stony bottom. 

Subfam. Echininse. 

12. Echinus elegans Dub. Kor. 

PI. I. Pigs. 2—3. PI. III. Pig. 4. PI. XV. Pig 4. PI. XVI. Pigs. 3, 19. PI. XVIII. Pigs. 2, 3. 22, 26. PI. XIX. Pigs. 10, 26. 

PI. XX. P'igs. S, 9, 19, 22, 23. 

Synonym: Echinus IVallisi Ag. (?) 

Principal literature: Diiben & K01c 11: Ofvers. af Skandinavicns Eehiuodermer. p. 272. - 

! ) Recherches snr les Pcdicellaires. p. 146. PI. V. 
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Agassiz: Revision of Ecliini. p. 491. Wvv. Thomson: Kchinoidca of Porcupine 1395) p.744. 
Hoyle: Rev. List of Brit. Rchinoidea (202) p. 414. — Bell: Catalogue of Brit. Kcliinodernis. p. 154. 

The form of the test rather varying, from evenly rounded to slightly conical, 011 the actinal 
side evenly rounded or almost flat (in the conical forms); the edge of the mouth always somewhat 
bent inward. The peristome rather large. The height of the test a little more than half the diameter; 
the contour round. 

The ambulacral areas (Id. XYI. Fig. 19) a little more than half as broad as the interainbulacral 
ones, at the edge of the mouth generally a little broader than the latter. The number of ambulacral 
plates is rather constant, one third as great as that of the interainbulacral plates. The boundaries 
between the primary plates generally somewhat indistinct; the boundary line between the areas not 
much sinuate. The arcs of pores rather steep; the pores reach quite to the edge. Sometimes four 
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pairs of pores are found in an arc. The primary tubercles are rather large and strong, somewhat 
smaller than the interainbulacral ones, and form a very conspicuous, uninterrupted longitudinal series, 
a primary tubercle being found on all the plates. They are placed very close together, the edges of 
their scrobicular areas join through almost the whole area only the very uppermost ones are sepa¬ 
rated. This fact of the tubercles being placed so close together gives to the test a very charac¬ 
teristic appearance. The secondary tubercles may form a short longitudinal series on the actinal side 
inside of the primary series, but this feature is not a constant one. On the abactinal side there are 
only few secondary tubercles; commonly there is one small tubercle between the pores and the prim¬ 
ary tubercle. Miliary tubercles numerous and rather strong; together with the secondary ones they 
give the whole test a very rough and uneven appearance. (In the figures the miliary tubercles have 
been omitted.) 

The interainbulacral areas (PI. XV. Fig. 4). Also here the primary tubercles form a very close 
series, the scrobicular areas, however, do not join above the ambitus. The secondary tubercles are 
very numerous on the actinal side; they are considerably smaller than the primary ones, and form 
no distinct longitudinal series neither inside nor outside of the primary ones. 

The apical plates carry rather many tubercles (PI. XVI. Fig. 3). The periproct is generally very 
small (in the figured one it was larger than is commonly the fact), covered by numerous, irregular 

*) The specimen figured on PI. I. Fig. 2. 

2 ) The specimen figured 011 PI. I. Fig. 3. 



144 


ECHINOIDEA. I. 


small plates; here and here a tubercle may be found on a somewhat larger plate. Nearest to the 
anal opening the small plates are a little lengthened. 

The buccal membrane commonly richly provided with large, simple fenestrated plates as in 
Rch. Alcxandri\ those inside of the buccal plates also as in this species. Bihamate spicules may be 
found in rather great number among the fenestrated plates. A few of the plates outside of the buccal 
plates are larger and somewhat complicate, and carry pedicellarise. No spines on the buccal plates. 

The spines of a middle length, 1 2 — 2 / 3 of the diameter of the test, rather strong; they are 
largest at the ambitus, but decrease generally only little towards the apical area. The actinal prim¬ 
ary spines may be truncate and flat at the point (not constantly), not irregularly widened as in 
EcJi. acntits. 

The pedicellaruc are generally very numerous, especially the ophicephalous ones. The globi- 
ferous ones (PI. XVIII. Figs. 2—3) have most frequently 2—3 teeth on either side of the blade, some¬ 
times 3 or only one on one side, two on the other. The basal part has often a few indentations in 
the edge, but this is no constant feature. The stalk is rather strong and may at the upper end have 
some thorns directed downward (PI. NX. Fig. 23). The tridentate pedicellarias (PI. XVIII. Figs. 22, 26. 
PI. XX. Fig. 9): the valves rather broad, a little widened at the point, where they join; the edge is here 
rather sinuate, in the other part it is straight, thick, and set with small teeth forming somewhat 
irregtdar transverse series. There is a rather well developed mesh-work at the bottom of the blade. 
— Together with this form is often found a smaller one (PI. XX. P'ig. 9), where the blade is almost 
quite flat and rather abruptly truncate at the point, without mesh-work. In some specimens only this 
form is found. Transitional forms between this form and the larger one are found, so that it cannot 
be regarded as another kind than the larger form. — The ophicephalous (PI. XIX. Fig. 10) and the 
triphyllous pedicellaruc (PI. XX. Fig. 22) show no marked peculiarities. — The sphauidire (PI. XIX. 
Pig. 26) are generally somewhat grooved and thorny; the grooves often form rather distiuet longi¬ 
tudinal series. The spicules (PI. XX. Fig. 8) are small and rather varying in form. They are pretty 
numerous in the tube feet and gills; in the skin round the base of the spines some spicules arc 
generally found, and sometimes a few are found in the stalks of the pedicellaruc (the globifer- 
ous ones). 

The typical coloration is as on PI. III. P'ig. 4: purple, white-tipped spines; the test white, 
slightly rosy round the apical area (Pi. I. P'ig. 3). In some of the specimens in hand this colour, how¬ 
ever, is only slightly indicated; some are quite white, others have only a slight yellowish red tint 
around the apical area or only at the base of some of the primary tubercles on the abactinal side. I11 
one specimen the test is of a fine lilac colour (PI. I. Fig. 2). 
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This species is indigenous in the sublittoral-archibenthal zone of the northern Atlantic, both 
at the European and American side, as well as south of Iceland, and in the sea along Norway; it is 
found on ea. 50—950 fathoms. The statement that it goes down to 1350 fathoms ( Challenger - 
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Echinoidea p.115) is incorrect (see below). Agassiz ( Challenger -Kcliinoidea p.213) states that it is 
also found in the Mediterranean, off Tristan d'Acunha and Papua (more exactly: the Admiralty 
Islands), and these statements are adopted by Hoyle and Bell. 1 cannot dispute the occurrence in 
the Mediterranean, as I have not seen the specimens upon which the statement rests; on the other 
hand I must maintain that the other statements are incorrect, as I have examined the specimens from 
Challenger that Agassiz has determined as Ech . clcgans (Chall. Ech. p. 115). The specimen from 
st. 46 (south of Xova Scotia, 1350 fathoms) is a large, fine specimen of Ech. Alcxandri. Those from 
Tristan d’Acunha are likewise a large, fine form, very similar to Ech. Alcxandri (the more long-spined 
forms). Its narrow tridentate pedicellaria?, however, show that it cannot be this species; presumably 
it is a new species, which seems to be most closely allied to Ech. lucidus Ddderl. The specimens from 
st. 219 (the Admiralty Islands), on the other hand, are something widely different from Ech. clcgans. 
There is an unpaired lateral tooth on the globiferous pedicellarire, and according to my observations 
by the short examination during my stay at British Museum I feel inclined to think that it is nearly 
related to Arbacina forbcsiana\ at all events it is a sure fact that it has nothing to do with Ech. 
clcgans, and upon the whole does not belong to the family Echinidcc. 

Thus a great uncertainty is seen to have been prevailing with regard to the interpretation of 
this species. The description of Ech. clcgans given by Agassiz in Rev. of Ech. , does not agree 
with this species, but with Ech. norvegicus , and the figure given (PI. VII. a. Fig. 4) seems also to be 
Ech. norvcgicus\ it is not, however, to be seen with certainty, as the specimen has been less well 
preserved. — I11 conformity to this wrong interpretation of Ech. clcgans Agassiz seems to have esta¬ 
blished a new species, Ech. U'allisi, for the real Ech. clcgans. As mentioned above (p. 100) I have 
received a specimen from U. S. National Museum, determined as Ech. 1 Tallis/, which is no doubt a 
large specimen of Ech. clcgans , only a little more short-spined than is usually the case. But I think 
it must be regarded as a little doubtful, whether it is really Ech. Wallis/. It does not agree very well 
with the description of this species, especially must be pointed out that its pores are trigeminate as 
usual in Echinus. But, according to Agassiz Ech. IJ'allisi is distinguished by the arrangement of 
the pairs of pores in sets of two (^Blake -Echini p. 39). — It is impossible for me to decide how the 
fact really is, but to judge by this specimen it is a sure fact that Ech. clcgans is found off North 
America, and that Ech. f i A Hi si is either synonymous with it but then its pores are trigeminate 
and not in sets of two* — or that it is a separate species with the pores in sets of two , but then it 
is no Echinus. At all events it is to be regretted that Ag assiz has given a so deficient description 
of a new species, and, moreover, has not given any figure of it at all. 

Judging from the material of Ech. clcgans we have from tl\e Ingolf-Expedition, it is a very 
varying form. If we compare the test of a subconical and a higher form, we might be led to sup¬ 
pose them to be two separate species. But transitional forms are found, and especially no difference 
seems to be found in the pedicellarue. For the present I must regard them all as one species, but 
the possibility is not excluded that by means of a larger material we may be able to distinguish dif¬ 
ferent forms. It is, however, I think, more likely that it will show a richness in forms similar to that 
of Echinus Alcxandri , in which case the Challenger-specimens from Tristan d’Acunha will perhaps 
nevertheless have to be referred to Ech. clcgans . 

19 

1 he Ingolf-Expedition. IV. i. 
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13. Echinus Alexandri Dan. Kor. 

n. V. Figs. 2—3, 5—7. PI. XV. Figs. 13, 17. Pi. XVI. Fig. 8. PL XVIII. Figs. 9, 11, 19, 23, 25. PI. XIX. Figs. 16, 31, 34, 38. 

PL XX. Figs. 1, 2, 27. Pl. XXI. Figs. iS—20, 27. 

Literature: Danielssen & Koren (109). — Danielssen (no): Echinida. Norske Nordhavs- 
exped. p. 1. T. I. — Koehler (224—226): Echinodermes. Caudan . p. 92. PI. I. fig. 4 PL II. fig. 18—19. 

Of this large, fine species we have a very great material from the Ingolf , and as I have had 
the type specimen of Danielssen for examination, I have been able to identify it with certainty. 
Prof. Koehler has further sent me some of his specimens from Caudan , so that I am also able to 

corroborate the correctness of his determination. On the basis of this great material I shall then give 

a new description of the species. 

The test is much flattened, the height generally a little less than half the diameter of the test; 
specimens of a middle size and smaller ones are quite flat above, the larger ones a little rounded. The 
actinal side is flat, not at all or very little curved inward at the edge of the month. The slits as 
usual small and rather indistinct. 
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The ambulacral areas (PI. XV. Pig. 13) in large specimens scarcely half as broad as the inter- 
ambulaeral areas, in smaller specimens a little more than half this breadth; at the edge of the mouth 
the two areas arc of about equal breadth. The number of compound plates in the ambulacral areas 
is only about l / 2 - x / 3 time greater than that of the interambnlacral areas, accordingly the ambulacral 
plates are rather high. The arcs of pores are not placed very obliquely, in small specimens they are 
almost perpendicular. I11 the type specimen the arcs of pores show a remarkable irregularity, as is 
seen in the figures of Danielssen. As no similar feature is seen in any of the Ingolf-specimens it is 
no doubt something abnormal. The pores reach quite to the edge of the plates. The boundaries 
between the small plates rather indistinct, the boundary line between the areas rather highly sinuate. 
The primary tubercles form a very conspicuous, dense longitudinal series; a primary tubercle is found 
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on all the anibulacral plates. The scrobieular areas join on the actinal side as far as to the ambitus. 
On the abactinal side the primary tubercles decrease very much in size. The secondary tubercles form 
at the ambitus a tolerably distinct longitudinal series inside of the primary one, but they arc con¬ 
siderably smaller than the primary tubercles. There are generally a couple of small tubercles just 
inside of each arc of pores. Besides numerous small tubercles are found on the actinal side, a few 
ones on the abactinal side. 

The interambulacral areas (PI. XV. Fig. 17). The primary tubercles form a strong, uninter¬ 
rupted longitudinal series, but the scrobieular areas do not touch each other on the actinal side; 011 
this side they are only little larger than the anibulacral primary tubercles, on the abactinal side con¬ 
siderably larger. In large specimens they decrease only very little in size towards the apical area, in 
smaller specimens, on the other hand, they decrease very much in size, so that the whole abactinal 
side gets a strikingly smooth and naked appearance, the secondary tubercles being here also very few. 
The actinal side is closely set with secondary tubercles forming a distinct longitudinal series inside of 
the primary one, and the tubercles of this series may be almost as large as the primary ones. Out¬ 
side of the primary series the secondary tubercles are scattered, not placed in longitudinal series. The 
miliary tubercles are generally few in number and little conspicuous, so that they do not deprive the 
abactinal side of its smooth character. 

The apical area (PI. XVI. Fig. 8) is most frequently somewhat raised, especially the inner edge. 
The form of the apical plates show no peculiarities; there is generally a circle of tubercles along the 
inner edge. In some specimens two pores may be found in one or a couple of the genital plates. 
The periproct is rather large, covered by numerous small, irregular plates, among which the central 
plate may be distinct; the plates nearest to the anal opening are a little lengthened, thick, irregularly 
club-shaped. O11 specimens in alcohol only these knobs are seen nearest to the anal opening, so that 
it looks as if the other part of the periproct were naked (Koehler 226. p. 94); in dried specimens the 
whole area is distinctly seen to be covered with small plates. — In the description by Daniels sen 
the curious expression occurs: the membranous portion (periprocte) is closely covered with round cal¬ 
careous vessels-; this, no doubt, is owing to the fact that an erratum in the Danish text, Kalkkar in 
stead of Kalkkorn , has passed into the English text, which has thus got the meaningless expression 
calcareous vessels in stead of calcareous grains . 

The buccal membrane contains numerous large, thin, highly perforated calcareous plates 
(PI. XXI. Fig. 27); those inside of the buccal plates are much smaller and almost without holes 
(PI. XXL Phg. 18. a). There is a slight indication of a radiate arrangement of the inmost plates. Very 
few or no bihamate spicules in the buccal membrane. No spines on the buccal plates; only in larger 
specimens a few pedicellarise are found outside the buccal plates. The gills with the usual irregular 
calcareous plates and a few bihamate spicules. 

The length of the spines is very varying, as is seen from the noted measures; thus in two 
specimens of a diameter of 45 mm the longest spines in one specimen are 22 mm , in the other 43 mm . In 
some specimens the spines are even longer than the diameter of the test, as is especially seen in the 
statements of Koehler. All the specimens of Koehler seem to have been long-.spined: among 
those from the Ingolf only a few long-spined specimens are found (especially from st. 78), in most 
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of them the spines are somewhat shorter than the diameter of the test, in some specimens even only 
half so long. In conformity to the size of the tubercles the spines on the ainbulacral areas are a little 
shorter than those of the interambulacral areas. The actinal spines are blunt, a little flat, but not 
widened at the point. In the more long-spiued specimens the primary spines decrease only little in 
length towards the apical area, in the specimens with shorter spines those at the ambitus are con¬ 
siderably longer than the others. 

The pedicellarue are most frequently rather few, especially the globiferous and tridentate ones, 
sometimes one or the other, or even both of these forms are quite wanting in large specimens. The 
globiferous pedicellarue (PL XVIII. Figs. 9, 11) have commonly 3—4 teeth on either side of the blade; 
the number is, however, varying from 2—5 teeth, and there is often an unequal number on the two 
sides. The edges of the blade are commonly connected by some cross-beams, but sometimes they are 
not connected at all, as in the type specimen (Fig. 9). That this feature can be of no greater import¬ 
ance here, so that it might be used as a specific character, is sure enough, as in the same pedicellaria 
one valve may be found with the edges of the blade connected by cross-beams, while in the others 
the edges are not connected. Generally, however, the edges are connected, as shown in Fig. 11. The 
basal part may be finely rounded, or with a single indentation in the edge; the apophysis is most 
commonly a little serrate in the edge. In the type specimen the upper end of the apophysis has a 
peculiar form which I have not found quite similar in other specimens. 

The tridentate pedicellaria (PL XVIII. Figs. 23, 25. PL XIX. Figs. 34, 38. PL XX. Fig. 1. PL XXI. 
Fig. 20) are very different from those of the other is< 7 // 7 /?/.r-species. The valves are broad, rather flat, 
without mesh-work at the bottom (except just at the end of the apophysis); they are full of holes 
regularly arranged in beautiful arcs. The edges are often somewhat bent inward in the lower part, 
where the valves are apart (PL XVIII. Fig. 23); in the outer part, where the valves join, the edge is 
rather coarsely sinuate. The edges are thick, set with transverse series of small teeth; in the outer 
part these small teeth are numerous and not placed in transverse series (PL XXL Fig. 20). Generally 
these pedicellarise are rather large, up to 2 - 5 mm , but quite small forms may also be found, as the one 
figured on PL XIX. Fig. 38. — Dauielssen has not found the tridentate pedicellarire in the type 
specimen; the figure with regard to which Koehler supposes that it might be a tridentate pedicellaria 
(Fig. 9), is a globiferous one, and even a tolerably good figure (Koehler has found no globiferous 
pedicellarue in his specimens). The tridentate pedicellarue are, however, also found in the type 
specimen; I have found a few ones, all rather small; on PL XIX. Fig. 34 is figured a valve of one of 
these pedicellaria^. They are broad and flat as in the other specimens, only the edge is not curved 
inward in the lower part; this feature, however, is of no great importance, as in the same specimen 
some pedicellarue may be found with inward bent, others with straight edge. As such broad, triden- 
tatc pedicellarue arc not found in any other Z?r///////.r-species, they are of great importance for the 
determination of this species. Unfortunately they are not rarely wanting. 

The ophiccphalous pedicellarue (PL XIX. Fig. 161 are generally very sinuate in the edge; the 
mesh-work in the blade is not much developed. In some specimens together with this common form 
another larger, more lengthened form is found with many serrations in the edge and well developed 
liicsh-work in the blade (PL XX. Fig. 27); they may be almost as large as the tridentate pedicellaria^. 
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All transitional forms are found between this large form and the small, common form, and the speci¬ 
mens in which they are found, agree otherwise exactly with the other specimens, so that there can 
be no question of interpreting them as a separate species, not even as a separate variety. 

In the triphyllons pedicellaritc (PI. XVIII. Fig. 19) the upper edge of the apophysis is most 
frequently a little arched over the blade, which is somewhat broader than usual; this feature is, how¬ 
ever, scarcely to be regarded as a constant, reliable character. The splneridise (PI. XIX. Fig. 31) 

have some small spines at the end, no grooves. Spicules (PI. XX. Fig. 2) of the common form. 
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From previous collections we have further a few specimens from 65° 39' N. L. 28° 25' W. L. 
553 fathoms (Ryder), and from 6o° 32'N. L. 4°2o'W. L. 525 fathoms (Wandel). — It has further been 
taken by «Challenger* off Cape Cod and the Bay of Maine, 1350 fathoms (st. 46), one specimen from 
this locality, by Agassiz referred to Ech. clcgans (Chalk Ech. p. 115), proving to be this species. By 
«Caudan» it has been taken in the Bay of Biscay. Thus there can be no doubt that this species is 
found in the archibenthal zone of the whole northern Atlantic; that it has not been mentioned before 
is, doubtless, not owing to its not having been found there by the earlier expeditions, but to the fact 
that it has been confounded with other species, clcgans and, presumably, especially with norvegteus. - 
Otherwise the ridge between Iceland and the Faroe Islands does not form the northern boundary of 
this species, any more than of Ech. clcgans. To be sure only one specimen is known from the Nor¬ 
wegian Sea, but this is, moreover, taken on a place, where the bottom temperature was negative 
(st. 176. Norwegian North-Sea Exped. 69° i8' N. E. 14° 33'E. L. 536 fathoms. Bottom temperature -~o*2). 
This, however, is certainly an exception; the mentioned station is just at the edge of the large, cold 
depth of the Norwegian Sea. It is, 110 doubt, distributed on the smaller depths along the coast of 
Norway, but in the cold area it certainly is not found. 

x ) The specimens here noted as doubtful , are young ones, not yet showing the specific characters so disliuctl) 
developed, that it can be decided with certainty, whether the)* belong to this species or to E. affinis (see below p. I5 2 )- 
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14. Echinus affinis 11. sp. 

VI V. Figs. 4, S. PI. XV. Figs. 3, 10. PI. XVI. Figs. 6, 20. PI. XVIII. Figs. 4. 16, 28. PI. XIX. Fig. 27. PI. XX. Figs. 17, 21. 

This species resembles much Ech . Alexandria together with which it is often found; a closer 
examination shows, however, that several good characters are found distinguishing it from this species. 
The test is generally evenly rounded on the abactinal side, but it may be almost as flattened as in 
Alexandra. The actinal side is generally less flat than in the latter species; the edge somewhat curved 
inwardly; the peristome rather large. 
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The ambulacral areas (PI. XV. Fig. 10. PI. XVI. Fig. 20) generally half as broad as the inter- 

ambulacral ones; at the edge of the mouth they are of ecpial breadth. There are J / 3 - l j 2 time as many 

ambulacral as interambulacral plates; in proportion to the size the number is a little larger than in 

ullexandri. The arcs of pores are rather erect, they do not always reach quite to the edge of the area. 

The boundaries between the small plates rather indistinct, the boundary line between the areas somewhat 
sinuate. A primary tubercle is found on all the ambulacral plates, but they show a very peculiar 
arrangement In some specimens the two series are about equally strong, but then they are both very 
irregular, large and small primary tubercles occurring among each other without any order (PI. XY. 
Fig. 10). It reminds much of Ech. norvegictis (PI. XV. Fig. 16); but in the latter the principal series is 
formed by both primary and secondary tubercles, while in Ech. afjinis it is formed by primary 
tubercles alone, as is sufficiently shown by their position. In other specimens the tubercles decrease 
evenly in size towards the peristome and the apical area, but then the two series of the same area 
are of very different size (PI. XVI. Fig. 20). The largest primary tubercles are not much smaller than 
those of the interambulacral areas. The secondary tubercles are very few and almost only found on 
the actinal side; they are small and form no longitudinal series. 

The interambulacral areas (PI. XV. Fig. 3). The primary tubercles are large and strong; they 
decrease almost not at all in size towards the apical area, but in the common way down towards the 
mouth. The scrobicular areas scarcely touch each other on the actinal side, on the abactinal side the 
distance between them is considerable, the plates being rather high. The secondary tubercles arc very 
few on the abactinal side, which has a similar naked appearance as in Ech . Alexandri. On the 
actinal side they are numerous, but form 110 regular longitudinal series inside or outside of the prim¬ 
ary series, and they are far from equalling the primary tubercles as to size. The miliary tubercles arc 
generally little numerous; in some specimens, however, they may be so conspicuous as to deprive 
the test of its smooth appearance. 
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The apical area (PI. XVI. Pig. 6) is generally somewhat raised, but otherwise of the common 
form; also here sometimes two pores may be found in one genital plate, as in the figure. Only 
2 3 tubercles on each genital plate, one or none on the ocular plates. The periproct rather large, 

covered bv numerous small, more or less knob-shaped plates assuming towards the anus a somewhat 
lengthened form. No distinct central plate. 

The buccal membrane with numerous fine fenestrated plates of the same form as in Ech. 
Alexandria sometimes also with rather many bihamate spicules. There are no spines on the buccal 
plates, and none or very few pedicellarue outside of these. The gills with the usual irregular fenes¬ 
trated plates and most frequently rather numerous bihamate spicules. 

The spines are long and strong, but hardly so much varying in length as in Kch. Alexandria 
exact informations of this fact cannot be given, as the spines are broken on the specimens in hand 
(when tliev arc not quite rubbed away). The actinal spines are not broad and flat at the point. 

The pedicellarue are generally not numerous, especially the tridentate and globiferous ones, 
and as in the preceding species one or other of these forms may be quite wanting. The globiferous 
pedicellarue (PI. XVIII. Fig. 16) have generally 2 2 lateral teeth, more rarely 3 teeth; sometimes only 

one tooth is found 011 one side. Otherwise they show no constant difference from those of Ech. Alex¬ 
andra Rather numerous cross-beams seem always to be found between the edges of the blade. The 
tridentate pedicellarue (PI. XVIII. Figs. 4, 28) are very different from those of the preceding species; 
the blade is verv long, narrow, and deep with a rather well developed system of beams at the bottom. 
The apophysis at its upper end spreads into a large perforated plate; most frequently a narrow, 
irregular prolongation passes from it some way into the blade, being placed a little deeper than the 
plate. The edge is as usual provided with transverse series of small teeth, perhaps a little less 
numerous than in Ech. Alcxandri. The valves are very wide apart, only joining for a little way at 
the point, which is a little obliquely cut off; in this part the edge is slightly sinuate. The length of 
the head up to 2*2 mm . The ophicephalous pedicellarise chiefly of the same form as in the preceding 
species, only the indentations being perhaps a little less developed; the peculiar lengthened form that 
may be found in Ech. Alexandria I have not found in this species. The triphyllous pedicellaria; 
(PI. XX. Fig. 21) of the common form. The splueridise (PI. XIX. Fig. 27) as in the preceding species, 
but with fewer spines at the point, often quite smooth. The spicules (PI. XX. big. 17) are prctt\ 
varying in form; they are rather numerous in tube feet and gills, and sometimes in the buccal mem¬ 
brane; at the base of the spines no spicules are found. 

I can give no information of the natural colour of this species; all the specimens in hand are quite 
bleached both on the test and the spines. It reaches scarcely to so considerable a size as Ech. Alexandra 
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Accordingly the species has been taken in considerable numbers and on many localities, and 
so it would be a remarkable fact, if it had not been taken before by any deep-sea Expedition. It 
has also been taken, and surely numbers of times; it has only been confounded with other species. 
I am able to substantiate the following instances: From U. S. Fish Commission (Smithsonian Institu¬ 
tion) our museum has received 4 specimens under the name of Echinus norvcgicus\ they are typical 
Ech. affinis. («Albatross>\ 1884. 39 0 35'N. E. 71 0 24' \Y. L. 1043 fathoms.) In Challenger -Echiuoidea 
Ech. norvcgicus is mentioned from sts. 46 and 47 (eastern coast of North America, off Cape Cod); it is 
also Ech . affinis . (O11 st. 46 it is taken together with Ech. Alexandria comp, p. 149). Accordingly there 
can be no doubt that this species like Ech. Alcxandri is found throughout the archibenthal zone of the 
northern Atlantic, and possibly it is still wider distributed. In Challenger -Echiuoidea Echinus acutus 
is mentioned from st. 170, off the Kermadec Islands in the Pacific Ocean. After having examined the 
specimen from this station in British Museum, I must positively assert that it is no Ech . acutus ; on 
the contrary it agrees with Ech. affinis with regard to the tubercles of the ambulacral areas and the 
pedicellarice, and I have found 110 character, by which it might be distinguished from Ech. affinis . 
Accordingly I must regard it as a rather sure fact that it is Ech. affinis ; a more thorough examina¬ 
tion will, however, be necessary in order to establish the fact definitively. - North of the ridges 
between the Faroe Islands and Iceland, and between Iceland and Greenland it has not been found, 
and at all events it is surely not found in the cold depth of the Norwegian Sea. 

The species Ech . Alcxandri and affinis , no doubt, are closely allied. As they are most fre¬ 
quently found together, it Is an obvious thought that they might possibly be one species with a 
marked difference of sex, although such a difference is otherwise very unusual in the Echiuids. Of 
this, however, there can be no question, as I have found both $ and S among specimens of affinis . 
There can be no doubt that they are two well distinguished species. The form of the test, the 
tubercles on the ambulacral areas, and especially the tridentate pedicellarke yield excellent criterions 
of them. But on the other hand it may be very difficult or quite impossible to distinguish quite 
voung individuals of the two species, the more important specific characters being not yet typically 
developed. From the «Ingolf» we have thus a rather great number of small specimens, which I am 
not able with certainty to refer to one or the other of the two species. They are badly preserved, so 
that no tridentate pedicellarice are to be found. These pedicellarice are otherwise early developed, and 
give then all desirable certainty in the determination. The tridentate pcdicellarim seem not rarely to 
be quite wanting in larger individuals, as may also be the case in Ech. Alcxandri\ the determination 
of such specimens will, however, scarcely cause any difficulty, as especially the arrangement of the 
tubercles in the ambulacral areas then will be a sufficient criterion. 


15. Echinus acutus Lamk. 

PI. I. Figs. 4, 7—S. PI. II. Figs. 1 — 2, 6, S. PI. XV. Pigs. 2 , 14—16. PI. XVI. Figs. 2, 5, 10, 16, iS, 22. PI. XVIII. Figs. 1, 5 7, 14, 24. 

PI. XIX. Figs. 32, 36. PI. XXI. Figs. 25- 26. 

Principal synonyms: Echinus Flcmingii Forb. 

norvcgicus Dub. Kor. 

degress us G. O. Sars. 
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Echinus rarispinus (T (). Sars. 

microstoma Wyv. Thoms. 

Principal literature: Diiben 6c Keren: Ofvcrs. af Skandinaviens Ecliinodermer. p. 266, 268. 

M. Sars: Norges Echinodermer. p. 92. Middelhavets Littoral-Fauna. p. 111. (TO. Sars: Nye Iicliino- 
dernier fra den norske Kyst (Yidensk. Selsk. Forhaudl. Kristiania. 1871. p. 23). Bidrag til Kimdskabcn 
0111 Dvrelivet paa vore Havbanker. Ibid. 1872. p. 104. - Agassiz: Revision of Hcliini. p. 29b, 489. 

6. p. 77. Blake Echini (9). p. 39. — Wyv. Thomson: Porcupine Echinoidea (395). p. 744. 
Dauielssen: Echinida. Norske Nordh. Exped. (no), p. 3. - FT v. Mareuzeller: 269. p. 13. 270. p. 20. 

Koehler: 217. p. 121. Notes echinologiques (221). p. 20. 229. p. 23. Pronho: 327. p. 8. — Hoyle: 
Revised List of Brit. Echinoidea (202). p. 413, 415. - Bell: Catalogue of Brit. Echinodenns. p. T46 49. 
With regard to the other literature the reader is referred to Revison of Echini , Bell’s Catalogue , 
and Ludwig’s Die Echinodermen des Mittelmeeres (256). 

This species, I think, is the one that has caused most difficulties to the systeinatists. As 
shown by the synonyms enumerated above, a whole series of species has been established on more or 
less distinct forms of it; some of these, however, are now commonly regarded as synonyms, while 
others (norvcgicus, microstoma , and partly Flcmingii) are constantly mentioned as independent species, 
although expressions as critical species (Wyv. Thomson. Op. cit.), it seems almost hopeless to 
attempt to distinguish the species of Echinus known as E. ctcgans x ), E. norvcgicus y E. mclo , and E 
Flcmingii (xAgassiz 9. p. 39) sufficiently show the difficulty of distinguishing between them. The 
best founded of these species is, no doubt, norvcgicus , and so long as 1 had only examined the material 
from the Ingolf -Expedition, and what was otherwise found in our museum of this form, I also 
felt persuaded that it was a distinct species. After having collected a considerable material at the 
Faroe Islands during the summer of 1899, and especially after having received a considerable number ol 
specimens of all sizes from the Mediterranean from Prof. E. v. Mareuzeller, 1 have got to the result, 
however, that the whole can only be interpreted as one very varying species, among the numerous 
forms of which three tolerably distinct varieties may, however, be distinguished: var. mediterranean 
Flcmingii\ and norvcgicus . 

The northern specimens are generally easily referred to respectively norvcgicus or A tcmingu : 
especially it seems that at the Norwegian coasts specimens are rather seldom found, which are only 
with difficulty decidedly to be referred to one or the other of the mentioned forms. Most of the men¬ 
tioned specimens from the Faroe Islands, 011 the other hand, it was impossible with certainty to refer 
to one or the other variety. In the Mediterranean a third, very large form occurs, which I have called 
var. mediterranean it does not seem to be found in the northern Atlantic, but in return var. A tcmingu 
is apparently not found in the Mediterranean. On the other hand var. norvcgicus occurs in both seas. 
But in the Mediterranean this latter scarcely occurs as a marked variety; in the material received 
from Prof. v. Mareuzeller, at all events, all possible transitions were found between the genuine nor - 
vegiens and var. mcditcrranca. I11 the first of the essays quoted above v. Mareuzeller has referred 
the specimens before him to E. norvcgicus after a comparison with northern specimens of this form; 
in the latter he has, on the basis of a greater material, referred the whole to Ech. acutus. I must 

q That E. elegans is mentioned in this connection is owing to a wrong interpretation of this species (comp. pp. 99, 14 .S 
The ln^olf Expedition. IV. i. 
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decidedly follow v. M are n zeller in this, and further draw the consequence of it (what has not 
expressly been done by v. M ar e n ze 11 er), viz. that Er//. uorvcgicus becomes synonymous with 
EcJi. a cut us. 

I shall liere give the characters of the three most marked forms or varieties; but it is expressly 

to be observed that all possible transitional forms are found, so that it will often be impossible to 

decide, to which of these varieties some particular specimens are to be referred. 

Yar. mcditerranca (PI. II. Fig. 8. PI. XV. Figs. 14-15. PI. XVIII. Figs. 5—6. PI. XIX. Fig. 36). 

The test high, conical, or more globular, somewhat flat, however, on the actinal side. The peri¬ 
stome rather small, with the edge somewhat curved inward. The tubercles very small, considerably 
smaller than in var. Flcmu/gii (comp. PI. XV. Fig. 15 with PI. XVI. P'ig. 2; both figures are drawn in 
natural size, the former |var. meditcrranca\ accordingly from a much larger specimen than the latter 
|var. FInningii |). As usual they are largest at the ambitus, and decrease evenly in size towards the 
mouth and the apical area. The primary tubercles of the ambulacral areas form regular longitudinal 
series, but, apart from some smaller irregularities, they are only found on every other ambulacral plate; 
the secondary tubercles form no distinct longitudinal series. I11 a considerable part of the middle of 
the test the pores recede not a little from the outer edge of the area, leaving a very distinct naked 
space between the pores and the edge, generally quite without spines. The primary tubercles of the 
interambulacral areas are somewhat larger than the ambulacral ones; also here they are not rarely 
wanting on every other plate for a longer or shorter way on the abactinal side. The secondary 
tubercles are small and rather few; on the actinal side some of them are almost as large as the 
primary ones, and form a tolerably distinct longitudinal series inside of the primary series, and in the 
largest specimen in hand one more series is indicated inside of these. The tubercles outside of the 
primary series are placed quite irregularly. 

The spines on the abactinal side are rather few, short, and thin, those at the ambitus, however, 
being longer and stronger; the latter are directed downwards like those on the actinal side, and they 
are of such a length, that all the spines on the lower side reach equally far down with the point so 
as to produce a quite even ambulatory surface (PI. II. Fig. S); they are truncate, flat, and widened at the 
point. The colour of the test is reddish, with more or less distinct, white stripes between the series of 
tubercles; the actinal side white. The spines on the abactinal side are most frequently red or reddish 
brown at the base, and white in the other part; of the actinal spines the outer ones are also red at 
the base, and then white for a greater or smaller part, but thereupon a greater part of the point is 
deep red, which gives to the animal a very peculiar appearance (PI. TI. Fig. S). The innermost ones, 
nearest the mouth, are quite white. 

Var. Flc/niugii (PI. I. Fig. 7. PI. II. Fig. 1. PI. XVI. Figs. 2, 10, 16, 18. PI. XVIII. Fig. 14. PI. XIX. 
Fig. 32. PI. XXI. Figs. 25—26). The test most frequently somewhat conical, sometimes more flat; the 
actinal side rather flat, the edge of the mouth only slightly bent inward; the peristome rather large. 

The tubercles large and strong. A primary tubercle is only found on every other ambulacral 
plate; the plates where it is wanting, have generally two strong secondary tubercles, one out at the 
pores, and one nearer the median end, accordingly one on either side of the primary series of tubercles. 
Most frequently every other plate is regularly wanting a primary tubercle, but it may be wanting in 
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2—3 or still more plates in succession. This, however, does not make the primary series look verv 
irregular. The secondary tubercles are very few; 011 the actinal side the largest ones form a rather 
regular longitudinal series 011 either side inside of the primary series; here they almost equal the 
primary tubercles in size. The pores reach quite to the edge of the area. 

The primary tubercles of the interambulacral areas are considerably larger than the ambula- 
cral ones; they form very conspicuous longitudinal series. The tubercles are largest at the ambitus, 
but often they decrease only very little in size towards the apical area, but in the common wav 
towards the peristome. Most frequently a primary tubercle is wanting on a few or more plates near 
the apical area; in the latter case, the plates, as in the ambulacral areas, are placed alternately with 
plates provided with a primary tubercle. The secondary tubercles are rather few on the abaetinal side, 
and averagely much smaller than the primary ones; on the actinal side they are more numerous, and 
the largest are of about the same size as the primary tubercles; they form a rather regular longitudinal 
series inside of the primary one, and on large specimens one more series may be found inside, along 
the very median line of the area, not, however, very regular. The tubercles outside of the primary 
series form 110 longitudinal series. The miliary tubercles are rather numerous, but very small, so that 
the test looks rather smooth. 

The spines are not very numerous, nor very close-set, but upon the whole long and strong 
considerable variation is found, however, with regard to the size. The longest ones are found a little 
above the ambitus; in some individuals they decrease only very little in size towards the apical area, 
so that the uppermost spines are of about the same length as those at the ambitus, which gives to 
the animal a very peculiar appearance. On the actinal side the ends of the spines, as in var. nirdi- 
tcrranca , form ail even ambulatory surface; they are likewise flat, almost all of them, truncate, and 
a little widened at the point. 

The colour of the test is white with a more or less broad, reddish brown band down the 
middle of each series of plates (PI. I. Fig. 7). The lower side most frequently quite white. The spines 
are red, reddish brown, or greenish-brown for a smaller part at the base, the rest white; the actinal 
spines are quite white. In younger specimens the red colour may reach almost to the point of 
the spines. 

Var. norvcgicus (PI. I. Figs. 4, 8. PI. II. Figs. 2, 6. PL XV. Figs. 2, 16. PL XVI. Figs. 5, 22. PL XVIII. 
Figs. 1, 7, 24). The test generally much flattened, in larger specimens slightly conical. The peristome 
highly varying in size, sometimes very small; the edge of the peristome generally much bent inward. 
The tubercles rather large and strong. 

The ambulacral areas are very characteristic (PL XV. Fig. r6. PL XVI. Fig. 22). The primary 
tubercles form no continuous series; between every two plates with a primary tubercle one or more (up 
to 4, most frequently 2) plates are found without such a tubercle. On these latter plates (those above 
the ambitus) generally only one secondary tubercle is found, placed a little outside of the primary 
series, and this secondary tubercle is most frequently rather large, almost as large as the nearest 
primary tubercles. As a consequence of this feature the primary and secondary tubercles form 
together one longitudinal series, which is very irregular, partly because the tubercles do not decrease 
evenly in size upward, partly because they are not placed in a straight line. On the actinal side the 
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primary tubercles form a more regular series, the secondary tubercles being here considerably smaller 
than the primary ones, so that they here only to a smaller degree or not at all contribute to the for¬ 
mation of the series of tubercles, and here often more plates in succession haye a primary tubercle. 
The pores reach quite to the edge of the area. 

The primary tubercles of the interambulacral areas (PI. XV. Fig. 2) form a very conspicuous 
longitudinal series, in large specimens sometimes with a few interruptions near the apical area. The 
secondary tubercles are yery few and small on the abaetinal side; on the actinal side, as usual, they 
are more numerous, and some of them become almost as large as the primary tubercles. In larger 
specimens they often, but not always, form a longitudinal series inside of the primary one; generally 
they are much larger in one series of plates than in the other. Those outside of the primary series 
are, as usual, smaller, but more numerous; in smaller specimens they are generally arranged in a 
rather distinct longitudinal series, in larger specimens most frequently irregularly placed. 

The spines are on the abaetinal side rather few; they are long and pointed, especially in small 
specimens, the interambulacral ones considerably longer than the ambulacral ones, corresponding to 
the mutual relation of the sizes of the tubercles. On the actinal side they are, as usual, more close-set, 
and, as in the two other forms, they are flat and widened at the point. The primary spines on the 
abaetinal side decrease only little in length towards the apical area; on the actinal side they decrease 
yery much in length towards the peristome; they do not, however, here form so fine, even an ambu¬ 
latory surface as in the two other forms. 

The colour of the test is in small specimens often yerv characteristic (PI. I. Fig. 8. PI. II. F ig. 6). 
There are 5 large, red spots on the interambulacral areas, and 5 narrow ones on the ambulacral areas, 
the boundaries between the areas are white. The spots reach to the ambitus, the actinal side is white. 
On the apical area there is most frequently a rather regular, white pentagon whose comers are formed 
by the ocular plates; thus the genital plates are white in the inner part, red in the outer part (with 
the genital pore). The periproct generally slightly reddish (this coloration of the apical area occurs 
also often in var. Flnn'uigii). In larger specimens (PI. I. Fig. 4) the red spots often spread oyer the 
whole abaetinal side and some way down on the actinal side. The spines (PI. IP Fig. 2) are generally 
red or reddish brown on a larger or smaller part at the base; this colour passes evenly into a 
greenish, at last slightly yellowish green colour. Often the spines are red in their whole length, 
especially the ambulacral ones. On the actinal side the spines are more whitish or quite white; in 
small specimens (PI. II. lug. 6) the spines are only slightly coloured. 

Ileyoud the features described here scarcely any character of greater importance for the distin¬ 
guishing of the three forms can be mentioned. Therefore I shall treat the other features together. 

The apical area (PI. XVI. Figs. 5, 10) without marked peculiarities; in larger specimens rather 
numerous tubercles are most frequently found, arranged circularly along the inner edge of the genital 
plates. The periproct covered by numerous small plates the largest of which carry a small tubercle. 

'l'he size of the peristome is very varying, especially in var. norvcgictis. The buccal membrane 
is smooth, but contains rather numerous simple fenestrated plates among which more or fewer 
bihainate spicules may be found; the plates inside of the buccal plates are smaller, a little more 
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complicate (PI. XVI. Fig. 16), and the inmost ones show a radiate arrangement. There are no spines 
on the bnccal plates; a few pedicellarke may be found on the buccal membrane, especially opposite 
to the gills. 

The pedicellarke. The globiferons pedicellarke (PI. XVIII. Figs. 6, 24) have one lateral tootli 
on either side, sometimes two teeth on one side, one tooth on the other; the blade is almost tubular, 
the edges being coalesced to such a degree, that only a series of small holes are left in the median 
line, and one larger hole just below the large end-tooth. The basal part is very varying in form, 
with more or less projecting outer corners or with quite rounded edge. The apophysis is narrow and 
often rather irregular in the edge with a larger, oblong or rhombic hole at the upper end. The size 
differs very much; especially in var. Flcmi/igii quite small pedicellarke may be found. In var. nor- 
vegicus numerous spicules are generally found in the stalk and head of the globiferons pedicellarke 
(also in the neck of the other pedieellarite). The tridentate pedicellarke (PI. XVIII. Figs, i, 5, 7). The 
valves long, narrow, and deep; the upper end of the apophysis spreads somewhat, and forms a little 
mesh-work in the lower end of the blade; a few narrow cross-beams cross the inside of the blade for 
a shorter or longer way. The edge is straight, thick, and set with numerous small teeth, placed in 
transverse series (PI. XXL Fig. 25); in the short part at the point where the valves join, the edge is 
more or less coarsely serrate. They may be very long, up to 2’5 mm (the length of the head). The 
ophicephalous pedicellariae (PI. XIX. Fig. 36) as well as the triphyllous ones without any characteristic 
peculiarities. — The sphreridise (PI. XIX. F'ig. 32) rather much grooved at the point. The spicules 
(PI. XVIII. Fig. 14) of the common form, numerous, especially in the abactinal tube feet; they are also 
found in rather great numbers in the skin round the base of the spines, and even some way out on 
the spines, in the gills, and in the buccal membrane: in the gills together with the common irregular 
fenestrated plates. Also in the pedicellarise they may be found, especially in var. //orvcgicus. Some- 
times a few S-shaped spicules may be found among the common bihamate ones. 

Synonymous with this species are Echinus rarispinns G. O. Sars, depressus G. (). Sars, and 
microstoma Wyv. Thomson. The two former have already in Rev. of Ech. by Agassiz correctly 
been referred to Ech. //orvcgicus. Of Ech. rarispinns Danielssen (no. p. 4) says that if it be no 
distinct species it is at all events a well-marked variety that seems to work its way up to an inde¬ 
pendent species . By the kindness of Prof. Collett I have from the museum of Christiania got some 
typical specimens of Ech. rarispi/ius for examination; I can see no other thing but that they are large 
specimens of var. // orvcgicus . PI. II. Fig. 2 may cn far be taken as an Ech. rarispinns , but there is 
no reason to keep up this form as a special variety. Neither can I feel quite persuaded that the 
small specimens with the characteristic red spots (PI. IT. F'ig. 6) may be said to be representatives of 
a dwarfish variety degenerated by its confined life in the fjords (Danielssen loc. cit.), as it is a fact 
that it is not confined to the fjords, but is also found in the midst of the Cattegat and Skager Rack; 
also from the Mediterranean and from the Bay of Biscay I have seen quite typical specimens. They 
are scarcely anything else than young specimens of Ech. aentus. It is, however, to be observed that 
such small specimens of a diameter of ca. l / 2 u may be sexually ripe, as pointed out by G. O. Sars 1 ), 
and as I have also substantiated on specimens from the Cattegat. We have no proof that these small, 

q Forhandl. i Vidensk. Selsk. Christiania. 1872. p. 106. 
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sexually ripe individuals later grow to become large Ech. acutus of one or another form. Upon the 
whole we know next to nothing of the biology of these animals. 

Echinus microstoma Wyv. Thomson (395. p. 744), of which Prof. Bell has sent me a couple of 
specimens, is only by its uncommonly small peristome distinguished from Ech. acutus var. norvcgicus , 
in all the other respects it agrees completely with this latter. As there is, however, great variation 
with regard to the size of the peristome in norvcgicus , 1 can in .Ech. microstoma see nothing but a 
good norvcgicus. The strong red colour and the thinness of the test, pointed out by Wyv. Thomson 
and Bell (Catalogue p. 149) as characters of Ech. microstoma , are as well found in typical norvcgicus. 

Whether Ech. mclo can be kept up as a distinct species, I do not venture to say with certainty, 

as I have only had a slight material of it for examination; but I am inclined also to regard this form 

as a mere variety of Ech. acutus. Large specimens, to be sure, are very characteristic; but this holds 
also good with regard to Ech. acutus var. mediterranean and I think it to be very doubtful, whether 
the smaller specimens may be distinguished with certainty. Koehler (221) has exactly enumerated 
the characters by which Ech. acutus and mclo are distinguished. The most important one is the fact 
that in mclo only every other interambnlacral plate above the ambitus has a primary tubercle, while 
in acutus they have all such a tubercle — with the exception of tin part near the apical area, where 

it is also wanting on every other plate; in some specimens the latter arrangement may even reach 

down almost to the ambitus. Thus this character is rather unreliable. Koehler finds another char¬ 
acter of importance in the trideutate pedicellarue, the edge of which is in me to highly serrate, in acutus 
almost smooth. According to my examinations, however, this feature is not at all constant; they may 
be thorny also in acutus and smooth in mclo. (The thorns are in reality transverse series of small 
teeth, as usual in the Echinus- species). The other characters pointed out by Koehler, seem to me to 
be of slight importance. I may further mention that the globiferous pedicellaria: (PI. XVIII. Fig. 18) 
are most frequently distinguished by the apophysis being peculiarly rugged or spinous above, and that 
the spicules arc somewhat larger than usual (PI. XYII 1 . Fig. 8). As in acutus a primary tubercle is 
only found on every other ambulacral plate, in several places even on every third plate only, and as 
in Ech. acutus var. mcditcrranca the pores are rather much removed from the edge of the ambulacral 
area. Thus I can see no one character by which Ech. mclo is decidedly distinguished from acutus , 
and accordingly it can scarcely be maintained as a distinct species, but only as a variety of acutus, 
characterized by its almost globular form, its green spines, and the peculiar coloration of the test. 

Of Ech. acutus we have a rather great number of specimens, all of var. norvcgicus , or at all 
events more nearly belonging to this variety, from the following stations (on the southern and western 
side of Iceland, the Denmark Strait): 


St. 8 (63° 56'N. L. 24°4o'W. L. 136 fins. Bottom temp. 6° 4) 
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Further it lias been taken on 63° 30' N. L,. 13 0 39'W. K. 92 fathoms (Wan del. 1890). 

Otherwise this species occurs in the North-European seas up to north of Norway, at the British 

coasts, along South Europe into the Mediterranean; whether it is also found at the Azores is for 
the present uncertain (Koehler. 229. p. 23). It is found on depths between ca. 20 ca. 700 fathoms. 
Although in the Norwegian North Sea Expedition it is noted from a couple of stations with negative 
bottom temperature, its home must doubtless be said to be the wanner regions with positive bottom 
temperature. It does not occur in the cold area of the Norwegian Sea. 

According to the statements given in the literature it is much wider distributed, is cosmo¬ 

politan, and ranges to a depth of 2435 fathoms (Chall. Ech. p. 213—14). As has already repeatedlv 
been shown above, many of these statements are founded on wrong determinations, and to judge bv 
these there is all probability that also the other statements, according to which Ech. acutus (or nor- 
vcgicus) is said to occur outside of the territory stated above, are founded on wrong determinations. 
The places from which it is mentioned are: the eastern coast of North America to Florida, Ascension, 
the western coast of Patagonia, the Kermadec Islands, and Japan. As to the occurrence at the Atlantic 
coasts of North America, I cannot, of course, control the numerous statements of Ech. norvcgicns being 
found there; but the specimens that our museum has received from U. S. National Museum under 
the name of Ech. norvcgicns , at all events, are not this species, but Ech. a/finis , and the statements in 
Chall. Ech. p. 117 that Ech. norvcgicns has been taken on sts. 46 and 47 (off Cape Cod) are also founded 
on wrong determinations, what i have had occasion to substantiate during my stay at British Museum 
— these specimens are also Ech. afjinis. Also Ech. acutus is in Chall. Ech. (p.115) mentioned from 
the same place (st. 46); to be sure, 1 have not seen the specimens upon which this statement is 
founded, but considering how it is with Ech. norvcgicns from the same station, and as the statement 
of Ech. clcgans being found at the same place is also founded on a wrong determination (it is Ech. 
Alexandria I think it best to remain sceptical with regard to Ech. acutus from st. 46 — and upon 
the whole with regard to all statements of the occurrence of this species off North America. The 
specimens from Ascension (Chall. st. 343) referred by Agassiz to Ech. acutus belong to another, new 
species, described above (p. 100) by the name of Ech. atlanticus. 

PTom the western coast of Patagonia (Chall. st. 308) Agassiz mentions Ech. norvcgicns; in 
British Museum I have seen the specimens upon which this statement is founded; they are two 
different species, viz. Stercchinus magcl/anicus and an Ech in /^-species, probably a new one, but at all 
events closely allied to Ech. clcgans, accordingly belonging to another group of species than Ech. 
acutus. From the Kermadec Islands (Chall. st. 170) Ech. acutus is mentioned; it is a large, fine 
specimen of Ech. afjinis , as far as I was able to decide by a short examination; at all events it has 
nothing to do with Ech. acutus. With regard to the occurrence of this species at Japan, finally, Ech. 
norvcgicns is in Chall. Ech. (p. 117) mentioned from this locality (sts. 232 and 235); 1 have seen two 
specimens from st. 232, which are, no doubt, Ech. lucid us Doderl. No more than all the above men¬ 
tioned specimens they have anything to do with Ech. norvcgicns. I have not seen the specimens 
from st. 235, but there can, I think, scarcely be any doubt that they are the same species as those 
from st. 232. With this I think that the pretended enormous distribution of Ech. acutus is refuted. 
As far as we hitherto know, it occurs only in the North-European seas and the Mediterranean. 
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t6. Echinus esculentus L. 

PI. I. Fig. 9. PI. III. Fig. 3. PI. XV. Figs, i, 5. PI. XVI. Figs. 7, 12. PI. XVIII. Figs. 12, 13, 20. PI. XIX. Figs. 24, 28, 30. 

PI. XX. Figs. 24, 30. 

Principal synonyms: Echinus sphere a O. F. Muller. 

— Sc invar hi i Nilsson & Holst. 

Principal literature: Sv. Nilsson &: A. L. Holst: Collectanea Zoologize scandinavicre. Lund. 
1817. p. 7. — Diiben X Koren: Ofvers. af Skandinaviens Echiuoderuier. p. 264. — Sars: Norges 
Echinodermer. p. 93. — Agassiz: Revision of Echini, p.491. Loven: Echinoidea descr. by Linnams 
(252). p. 61. — Hoyle: Rev. List of Brit. Echinoidea (202) p.411. - Bell: Catalogue of Brit. Ecliino- 

denns. p. 152. 

With regard to the other synonyms and the other literature I shall refer to Rev. of Ech. 
and Bell’s Catalogue. — I shall not here give any thorough description of this well known and 
easily recognizable species, but only mention a few features which have hitherto been overlooked or 
not clearly described. 

The primary tubercles are very small, both in the ambulacral and the interambnlacral areas, 
so that they are only by a closer inspection seen also in this species to form regular longitudinal 
series in the interambnlacral areas, even in the largest specimens (PI. XV. Fig. 5). In small specimens, 
on the other hand, the primary tubercles form very conspicuous longitudinal series, both in the ambu¬ 
lacral and the interambnlacral areas (PI. I. Fig. 9), secondary tubercles being almost not vet found here. 
The series of primary tubercles in the ambulacral areas is in large specimens very indistinct (PI. XV. 
Fig. i): a primary tubercle is only found on every other ambulacral plate, below (and in young speci¬ 
mens) the alternation of the tubercles, however, is most frequently very irregular, and above the 
ambitus also 2—3 plates without primary tubercle may follow each other, sometimes also a couple 
of plates with primary tubercle. The secondary tubercles on the plates wanting primary tubercle are 
placed rather irregularly, the most common arrangement, however, being that a larger tubercle is 
found near the median edge of the plate, and a small one outside of the primary series, quite at the 
pores. On the uppermost ambulacral plates are found no secondary tubercles at all. — According to 
Bell (Catalogue, p. 153) the irregularity may be further increased by absorption of some of the 
tubercles . That an absorption of tubercles (and spines) once formed, may take place, I must doubt; 
it is, at all events, not the reason why primary tubercles are here wanting on every other (or still 
more) ambulacral plates, the fact being that the)* have never been formed on these plates. The 
miliary tubercles are very little conspicuous, being of the same deep red colour as the test, while 
the other tubercles just are so conspicuous on account of their white colour. 

Tlie close-set spines are short and thick, rarely longer than 14 r5 mm ; in small specimens the 
spines are comparatively longer than in the large ones, scarcely, however, in any instance more than 
half the length of the diameter of the test. The spines on the actinal side are generally somewhat 
flat, but not widened at the point; the end is most frequently somewhat blunt, worn, I suppose, by 
the walk. Under higher magnifying powers the surface of the spines is seen to have a peculiar 
appearance, being finely, irregularly striped longitudinally on the ribs (Bl. XX. Fig. 30); this holds 
otherwise also good with regard to the other /A*/////^-species, as well as Strongylocnitrotns and 
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ParechinuSy although it is not equally marked in all of them. On the buccal plates and on a few of 
the other plates in the buccal membrane some small, club-shaped spines of a length of a couple of mm. 
are found (PI. XX. Fig. 24). As these spines are found in no other genuine Echinus- species 1 ), they are 
an excellent distinguishing character of this species; they are, however, not found in quite small indi¬ 
viduals, until these have reached a diameter of ca. i5 mm . 

The buccal membrane contains numerous, more or less complicate fenestrated plates (PI. XVI. 
Fig. 12); in larger specimens some of these are so large and thick, that they are seen as small knobs 
on the dried buccal membrane. Inside of the buccal plates they are more numerous and smaller, and 
are arranged in radiate series. A few bihamate spicules are rarely seen in the buccal membrane. 
In the gills they are found in larger numbers together with the common irregular fenestrated plates. 

The pedicellariee. The globiferous pedicellarite (PI. XIX. Fig. 24) with 1—1, sometimes 1 2 
lateral teeth, otherwise without marked peculiarities. The tridentate pedicellarite (PI. XVIII. lugs. 13,20) 
have a long, narrow, rather deep blade; from the upper end of the apophysis some mesh-work reaches 
a longer or shorter way into the blade; in small pedicellarire no such mesh-work is found (Fig. 131. 
Only at the point, where the valves join, the edge is somewhat serrate; in the other part it is straight, 
but set with small teeth placed in transverse series as in the other Echinus- species. The ophicephalous 
and triphyllous pedicellariae of the common form; sometimes, however, may be found a few large, 
elongate ophicephalous pedicellariee, quite as those described above in Ech. A/cxandri The spheeridue 
(PI. XIX. Figs. 28, 30) with few grooves, sometimes a little thorny. Spicules (PI. XVIII. Fig. 12) of the 
common' form. 

By the Ingolf -Expedition this species has been taken on the following stations: 

St. 6 (63° 43' X. L. 14 0 34' W. L. 90 fms. Bottom temp. 7 0 5). 2 specimens. 

— 54 (63° 08' — 1 5 ° 4 °' — 691 — 4° 2). 2 

— 86 (65° 04' - 23 0 48' - 76 - ? ). 1 

— 89 (64° 45' — 2 7 0 20' — 310 — — 8°o). 1 

Otherwise it is found along the European coasts from Britanv to Spitzbergen and Iceland. 
Hoyle (op. cit.) mentions it also from the coasts of Spain and Portugal and from the Mediterranean, 
and Bell (Catalogue) further notes it from Port Natal and Brazil. The two last statements I must suppose 
to be incorrect, whether they are owing to wrong determinations or wrong labelling. A so wide 
distribution of a littoral species would be something quite exceptional, and if this large, conspicuous 
species were really found on the coasts of South Africa and Brazil, we should certainly have sufficient 
statements of this fact. I must also regard its occurrence in the Mediterranean as doubtful, probably 
owing to a confounding with other species (acufus?). When Hoyle cites Cams as an authority for 
its being found in the Mediterranean, it must be owing to a misapprehension. Cams, in his Pro- 
dromus Faunre mediterranean , does not mention this species, but only Ech . csculcntus Lamk. (notE.) 
as a synonym of Sphcrrcch. granulans . S In iter (371) also mentions a specimen of hch. rsculcntus L. 
from the Mediterranean, but I cannot regard this museum-statement as quite reliable either. 

9 In the description of Ech, luridus by Dodertein (114) it is said: Das Buccalfeld ist glatt bis auf io massig grosse 
Plattchen, deren jedes einen grosseren Tuberkel und einige Pedicellarien triigt . This might indicate that also in this species 
spines may be found on the buccal plates. On the specimen I have examined, I have not, however, seen any such spines. 

The Ingolf-Expedition. IV. i. 21 
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The greatest depth hitlierto given for Ec/i. csculcnfus is no fathoms. Now it has been taken 
by the Ingolf on 310 and 691 fathoms. Certainly, however, it is not common on so great depths; 
it properly belongs to the littoral zone. 

This species is not very varying. A peculiar form with especially fine spines and high test is 
by Norman T ) denoted as var. tcnnispiua \ it seems only to occur on greater depths. Hoyle further 
establishes a couple of varieties: a . with red test and spines , and ; 9. with brownish-red spines 
(op. cit. p.412), there is, however, I suppose, only slight reason to distinguish that kind of colour- 
varieties. A couple of specimens of a middle size from the North Sea (40 fathoms) found in the col¬ 
lection of our museum, have a very peculiar appearance, being very similar to Ec/i. clcgans. The 
spines are uncommonly long and quite red, and the test not so high as usual. But the spines on the 
buccal plates and the fact that only every other ambulacral plate has a primary tubercle, leave no 
doubt of their being cscnlcutus. These specimens perhaps correspond to Hoyle’s var. «. A couple of 
larger, naked tests from Norway, also found in the museum of Copenhagen, combine to a curious 
degree the characters of both E. csculevins and acutus, var. Flcmingii , so that it is quite impossible 
to decide with certainty to which of these species they belong, and the supposition of their being 
hybrids between the two species seems very obvious. 

It seems that the species Ec/i. Sc/nvartzii described by Nilsson &: Holst, can be no other 
thing than a young E. csculeutns\ there is nothing in the description that will not agree with this 
species, and other Echinids with red test are not found at the Norwegian coast on the rocks at the 
very edge of the water; otherwise the type specimen is no longer found in the museum of Lund. 


Fam. Toxopneustidae. 

Subfam. Strongylocentrotinae. 

17. Strongylocentrotus drobachiensis (O. F. Mull.). 

PI. I. Figs. 5 — 6. PI. 11 . Figs. 3 5. FI. XVI. Figs. 4, 9, 11, 13, 17, 21, 23. PI. XX. Figs. 3-6. 12—13, 16, 18, 20, 25—26, 29. 

Principal synonyms: Echinus ncglcctus Lamk. 

granular is Say. 
grannlatus Gould. 

Toxopncnstcs pictus Norman. 

— pallidas G. O. Sars. 

Principal literature: Diibcn Koren: Ofvers. Skand. Kch. p.277. — Lutkeu: Oversigt over 
Gronlands Kchinodermata. 1857. p. 24. — G. O. Sars: Nve Kch. fra den norske Kyst. P'orh. Yideusk. 
Selsk. Christiania 1871. p. 25. — Agassiz: Revision of Echini, p.277. — Duncan & Sladen: Mem. 
Ech. Artie Sea (135). p. 19. - Hoyle: Revised List of Brit. Echinoidea (202). p.408. — Bell: Catalogue 
of Brit. Kehinoderms. p. 156. 

*) On the Crustacea, Tunicata, Polvzoa, Fcliiiiodermata, Actinozoa, Hydrozoa and Porifera. Shetland Final Dredging 
Report. II. Rep. Brit. Assoc. 1S6S. p. 314. 
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With regard to the other synonyms and the immense number of places in the literature where 
this species is mentioned or more thoroughly treated, the reader is referred to Rev. of Kch. and 
Bell’s Catalogue. As it has been treated so many times, I shall only here mention a few features 
that have not before been described with sufficient clearness. 

With regard to the provision of the test with tubercles very great variation is found. On 
PI. XVI. Figs. 17 and 23 is represented an ambnlacral and an interanibulacral area of a specimen 
with comparatively few tubercles (Sars’s Sir. pallidas ), Figs. 11 and 21 represent the same of a 
specimen with numerous tubercles {granularis Say). The difference is here very conspicuous, and 
nevertheless the represented forms are by no means extreme ones. All transitional forms between 
these may be found. The number of the pores varies between 4—7, but most commonly 5 or 6 are 
found. Generally two ocular plates reach to the periproct (PI.XVI. Fig. 9), sometimes three, more 
rarely one. On PI. XVI. Fig. 4 is figured the apical area of a specimen with two pores in one of the 
genital plates. 

The buccal membrane contains rather numerous fenestrated plates some of which are large, 
very complicated, and carry pedicellariae; those inside of the buccal plates are, as usual, smaller 
(PI. XVI. Fig. 13). Very few bihamate spicules in the buccal membrane and the gills, which latter 
otherwise contain the usual irregular fenestrated plates. 

The pedicellariae. It was the pedicellarice of this .species which were figured by O. F. Muller 
in Zoologia danica; among the later authors only Perrier 1 ) has studied them more thoroughly and 
figured some of the skeletal parts. Also Agassiz gives some figures (Rev. of Ech. PI. X), but they 
are too small to show the interesting features found here. — The globiferous pedicellariae (PI. XX. 
Figs. 16, 25, 26, and 29) are highly characteristic and widely different from those of all the other Echi- 
nids occurring in the northern Atlantic. The head is not, as in those, placed directly on the stalk, 
but connected with it by a long, muscular neck, provided with as well longitudinal as circular muscles, 
so that it may be stretched out and retracted, and the head may be moved freely in all directions. 
The blade is tubular, without lateral teeth, only with a more or less marked obliquity above. Per¬ 
rier’s figure (PI. V. Fig. 7. a) of such a valve is rather unfortunate, as it seems to show two end-teeth. 
The form of the basal part is rather varying, as the outer corners may be more or less conspicuous 
or bent somewhat inward. Most frequently some spicules are found in the head, arranged in a narrow 
band along the edge of the valves (Fig. 29). The stalk is a hollow tube peculiarly furrowed above. 
(Also the stalks of the other pedicellariae are hollow.) The globiferous pedicellariae are generally 
large and strong; they are sometimes found in so great numbers as to be almost more conspicuous 
than the spines (on the abactinal side). Sometimes they are quite light, sometimes quite dark from 
pigment; the more pigmented they are, the fewer spicules they seem to contain; they may also quite 
want spicules. 

The tridentate pedieellarke are of very different forms (PI. XX. Figs. 4, 6, 20); the blade may be 
long and narrow, or short and broad, deep with almost adjoining edges, or flat and broad; now there 
is a strong mesh-work, now almost none. The ophicephalous and triphyllous pedieellarke (PI. XX. 
Figs. 3, 5) without marked peculiarities. — The spicules (PI. XX. Fig. 12) are branched at the ends, but 

9 Recherches sur les Pedicellaires. p. 152. 
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also really biliamatc spicules are found, although only in small numbers. The sphaeridire (PI. XX. 
Figs. 13, 18) quite smooth or a little thorny, sometimes also a little grooved. 

By the Ingolf -Expedition it has been taken on the following stations: 
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It is very widely distributed being found in all the arctic seas, and passing far to the south, 
both in the Atlantic (to the English Channel and Massachusetts Bay) and in the Pacific (to Vancouver 
Island and Korea). It is a littoral form, but goes rather deep; by the Ingolf» it has been taken on 
a depth of 420 fathoms, and Verrill even mentions it from 640 fathoms (426. p.540.) 

It is no wonder that a so widely distributed species is very varying; a whole series of «species» 
has also been established on more or less marked forms of it. 1 completely agree with Agassiz, 
Bell, a. o. that it is quite impossible to keep the forms described under the name of pallidas, granu- 
laris , pictns , and caraosas 1 ) distinct from the typical drobachicnsis or from each other. Forms are 
not rarely found, to be sure, which may easily be referred to these forms, but most frequently such a 
referring will be impossible. I have examined several hundreds of specimens and found all possible 
transitional forms. Marked local forms seem not to be found; but as a general thing it may be said 
that in the Danish seas a more long-spined form is the most common one, at the Faroe Islands a 
form with numerous short, strong spines and almost without spicules in the globiferous pedicellarire 
seems to be predominant (most nearly the form gramilaris)\ the Icelandic and East-Grcenland speci¬ 
mens seem upon the whole to have very numerous spicules in the globiferous pediccllarue, and the 
Pacific specimens may often be referred to the form caraosas; quite typical drobachicnsis are, however, 
found so far down as Korea (after specimens in the museum of Copenhagen). These forms may 
so far be kept up as distinct varieties, but I do not see that we gain anything by it Most specimens 
it will certainly be impossible to refer to any decided one of these varieties, and the separate varieties 
may often be found together. Neither can any difference be pointed out between the forms from 
shallow water and those from deep water. 

Also the colour is very varying; most common is a grayish white or a somewhat greenish colour, 


*) With regard to Sir. chloroccntrotus see above p. 120. 
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but frequent are the reddish or dark, almost black specimens; a fine violet specimen may now and 
then be found (PI. I. Figs. 5—6. PI. II. Figs. 3—5). 

Rodger (333. p. 163) speaks of an «extraordinary variety of Sir. drobachicnsis , with enormous 
pedicellarise*. It must decidedly be asserted that a variety cannot be established characterized by 
especially large pedicellarke; the size of the globiferous pedicellarke (and they are certainly meant) is 
so verv varying, that it would be a quite absurd thing to distinguish different forms by this feature; 
the difference in size is, moreover, increased by the neck of the pedicellarke being now stretched out, 
now retracted. We might with more probability expect to find a difference of importance in the 
tridentate pedicellarke, but the different varieties cannot be distinguished by means of those either. 
A War. with slender, reddish spines\ mentioned by Verrill (416. p.504), is scarcely better characterized 
than the other varieties. 

There are in the literature a few statements of other regular Echinids from the North-European 
seas. Agassiz (10) enumerates Echinus inch among Echinids from the Faroe-Channel, but adds: 

there is nothing ne\v». Here must, I think, be some mistake, and I must quite agree with Bell 
(Catal. p. 155) that Ech. melo cannot on this basis be included in the fauna of the North-European 
seas — quite apart from the question, whether Ech . mclo can upon the whole be kept up as a 
distinct species. 

Dal la Torre (108. p. 92) mentions « Strongylocenfrotus livid us from Helgoland; this is, no 
doubt, a confounding with Sir. drobachicnsis , which latter is not named. Further Herd maun 
(194. p. 89) mentions «Sf/\» lividus from Norway without further informations; this is surely also 
a mistake. The Norwegian coast-fauna has been so excellently examined by so many eminent 
Norwegian naturalists, that it is quite inconceivable that this large, fine Eehiuid should have been 
overlooked. Finally SI u iter (371. p. 70) states to have a specimen of Sphcrrcchinns granularis from 
Denmark. Unfortunately we must relinquish our claim to the joy of having this beautiful and inter¬ 
esting Eehiuid in our seas; the northermost locality, from which it is known, is the Channel Isles. 
(Bell. Catalogue, p. 106). 


fTable of the Echinids of the Families Echinidae and Toxopneustidae 1 ) occurring in the northern Atlantic 

and the Mediterranean. 


1. The spicules simply bihamate, the globiferous pedicellarice 

with 1—more lateral teeth on cither side. 

The spicules branched at the ends or dumb-bell-shaped, 
the globiferous pedicellarke without lateral teeth. 

2. The pores trigeminate. 

multigeminate. 

3. The globiferous pedicellarice with the edges of the blade 
fine, projecting into several large indentations on either 
side; no cross-beams connect the edges across the inside. . 


2 . 


x 3 - 

o* 

Paraccntrotus lividus (Eamk.). 


4 - 


i) In this table the species Echinus gracilis, atlanticus, and lucid us have been included, so that it comprises all 
sure Echinus- species. 
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The globiferous pedicellarue with the edges of the blade 
thickened, connected by cross-beams across the inside (in 
Ech. Alexandri , however, sometimes without such cross¬ 
beams) . 

4. The plates on the buccal membrane thick, greenish, of a 

peculiar structure (a compact calcareous mass with deep, 
funnel-shaped holes); they form a dense covering. 

The plates on the buccal membrane not greenish, of 
the common structure; they form no quite dense covering, 
naked skin is seen between them. 

5. Primary tubercle 011 all the ambulacra] plates. 

only on every other ambulacra! plate... 

6. The tridentate pedicellariie with the blade broad and rather 

flat; the globiferous pedicellarire generally with 3—4 teeth 
on either side of the blade. 

The tridentate pedicellarise with the blade narrow and 
deep; the globiferous pedicellarice with 1--2 teeth on either 
side of the blade. 

7. The primary tubercles 011 the ambulacral areas of very 

unequal size, or, if the size decreases regularly towards the 
apical area and the peristome, the two series in each 
ambulacral area of very different size. 

The primary tubercles on the ambulacra! areas decrease 
regularly in size towards the apical area and the peristome; 
both series of equal size. 

8. The test high. 


5 - 


Parechinus microtuberculatus (Blv.). 


Pa reck inns miliaris (Mull.). 

6 . 

11. 


Echinus Alexandri Dan. Kor. 


/• 


Echinus affinis Mrtsn. 


S. 

9 - 


rather flat. 

9. Finely red; the ophicephalous pedicellarue with uncom¬ 
monly long blade. 


10. 

Echinus atlanficus Mrtsn. 


With a fine green coloration; the ophicephalous pedi¬ 
cellarue of the common form. 

10. The globiferous pedicellarue generally with 2—2 lateral 

teeth; the test and the spines generally finely red and 
white, more rarely the test violet. 

The globiferous pedicellarue generally with 1 — 1 lateral 
tooth; the test and the spines white. 

11. Spines on the buccal plates; the primary spines short, 

thick, not distinctly longer than the secondary ones. 

No spines on the buccal plates; the primary spines 
considerably longer than the secondary ones. 


Echinus gracilis Ag. 


Echinus elegans Dub. Kor. 
itch inns lucid us Dodcrl. 

Echinus esculent ns L. 


12. 
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12. Onlv even* other interainbulaeral plate above tlie ambitus 

with a primary tubercle; the primary spines rather short, 
greenish; the form of the test almost globular. 

Only a few interainbulaeral plates nearest to the apical 
area want primary tubercle; the primary spines most fre¬ 
quently rather long, reddish; the test high or more or less flat 

13. The spicules branched in the ends, none dumb-bell-shaped; 

the globiferous pedieellarne with long, muscular neck; no 
glands on the stalk. The pores multigeminate. 

The spicules of the pedieellarue dumb-bell-shaped, those 
of the tube feet branched in the ends; the globiferous 
pedicellarire without neck, with glands on the stalk. The 
pores multigeminate. 


Helmuts tnelo Lamk. 


Ec hi tuts ant fits 1 ) Lamk. 


St rongylocent rotas drobachiensis {]\ I dll.) 


Splicerechinus granuiaris 2 ) (Lamk.). 


Several results of importance to the study of the geographical distribution will appear from 
the present researches. A complete representation of these results must, however, be delayed, till the 
irregular Eehinids have been treated. Here I shall only briefly mention one feature of greater interest, 
viz. the resemblance between the arctic-subarctic and the antaretic-subantarctic Eehinid-fauna, as this 
resemblance is chiefly based on the regular Eehinids. 

Meissner (2S5) gives a comparison of the Eehinid-fauna of the two regions after the state¬ 
ments in the literature: one species occurs in both these regions, is bipolar , viz. Echinus norvegiens . 
The following species represent each other: Cidaris canalicnlata and pa pi Hat a, Echinus magcllanicus 
and miliar is, E. margaritaccus and elegans , St rongylocent rotus albas and drobachiensis, Schizastcr Phi - 
lippii and fragilis. I shall express no opinion with regard to the two Schizastcr-: species, but all the 
other points of resemblance between the two faunas are quite illusory. I have shown above that 
Echinus norvegiens is not bipolar. The statement originates from Agassiz ( Challenger Eehinoidea 
p. 117), but is wrong. The specimens (from st. 308) that have been referred to Ech. norvegiens , are 
partly Sterechinus magcllanicus , partly an Echinus- species that has nothing to do with norvegiens ; it 
belongs to the species with primary tubercle on all the ambulaeral plates; it is perhaps a new species. 
— Cidaris canalicnlata and papillata can in no way be said to correspond to each other, they belong 
to two different genera, Stereoeidaris and Dorocidaris\ anv two other Cidarids might as justly be said 
to represent each other. Echinus magcllanicus and tuiliaris , to be sure, are rather similar with 
regard to habitus, but as they belong, not only to two different genera, but to two different sub- 

T ) With regard to var. mediterranean Flemingii , and norvegiens I must refer to the description above (pp. 154 —155). 

-) I cannot give the characters of Sphcerechintts roseus more particularly, as I have not seen this species; the reader 
is referred to Russo’s description of it (347). 
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families, they cannot be said to correspond very exactly to each other. Echinus margaritaents and 
clegans must be referred to two different genera, Stcrcchinus and Echinus , so that these species can 
not be placed as substitutes for each other either. Upon the whole it is worthy of notice that it 
proves necessary to refer all the antarctic « Echinus* -species to another genus ( Sterechinus ) than the 
northern species. It seems to be rather gratuitous to place the separate species of these two genera 
against each other as substitutes. With regard finally to Strongyloccutrotus drobachicnsis and albus ) 
they, to be sure, have some resemblance as to habitus — nevertheless they belong to two different 
families. - With this I suppose it to be sufficiently proved that there is no special resemblance 
between the arctic-subarctic and the antarctic-subautarctic Echinid-fauna. 


APPENDIX. 


y ail assistance received from the Carlsberg Fond, for which I here render my best thanks, I was 



1 J enabled to go abroad for a longer time during the summer of 1902 to visit several of the most 
important museums, especially British Museum and the Museum of Paris. By this I have been enab¬ 
led to decide many of the questions which in the preceding work I had been obliged to leave unde¬ 
cided. As the printing of the work had already gone so far, that nothing eould be corrected or added, 
these informations are here given in an appendix. Neither was it possible to insert any reference to 
the appendix in the places concerned of the text. 

I beg leave to offer my best thanks to Messrs. Prof. Pfeffer, SI niter, Bell, Perrier, de 
Loriol, Doderlein, and Mobius, as well as to Dr. Meissner for the liberality they have shown 
especially by giving me free admission to examine the type specimens, which are of so very great 
importance. 

The treatment of the pedicellarice (pp. 10, 55). For the isolation of the skeletal parts it is more 
convenient to use hypochlorite of sodium (Na OC 1 .) (Eau de Javelle); it acts very quickly, and has not 
to be heated as the solution of potash. Especially by the treating of very small forms of pedieellarue 
hypochlorite of sodium is absolutely to be preferred, as the skeletal parts are by this means easily isolated 
on the objeetglass. Prof. Doderlein has drawn my attention to this very practical manner of proceeding. 

Globifcra *» Haniann (pp. 10, 55). As I had had no occasion to examine these organs myself, 1 
supposed them really to be globiferons pedieellarise, whose peculiar appearance was due to the highly 
developed glands on the stalk and the reduction of the head. In his preliminary report of the Echinids 
of the Siboga-Fxpedition r ), de Mejere has given the information that they are really ophieephalous 
pedicellarice. Having now had the occasion to examine these peculiar pedieellarice myself I must 
corroborate the correctness of the statement of de Mejere; in Ccntrostcphanus longispinus, to be sure, 
they are somewhat different from the ophieephalous pedieellarire where glands are wanting on the 
stalk, but in M spidodiadnna they are constructed in quite the same manner as these. Accordingly it 
is absolutely inadmissible to use the name of Globiferre of these pedicellarice, they are morphologi¬ 
cally highly different from the globiferons pedicellarice. If a special name is needed for them, they 
must be called elaviform pedieellarire, which name has been proposed by Foettinger (155) what 


9 Vorlaufige Beschreibung der lieuen, durch die Siboga-Expedition gesammelteii hehiiiiden, Tijdschr. d. Xedcrl. 
Dierk. Vereen. (2) VIII. 1902. p. 16. 
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Ha in a mi has overlooked, though be repeatedly quotes the paper by Foettinger. The name of 
vGlobiferse must tlieu be rejected for these pedicellarise in th Diadanatidcr on account of priority as 
well as morphology. In Sphcrrcchinus the case is quite different; here they are evidently (rudimentary) 
globiferous pedicellariae; the name of «claviform pedicelIariae cannot be applied to them. 

Dorocidaris papillata. The arrangement of the tubercles in the ambulaeral areas described p. 32 
(PI. IV. Fig. 8) is no constant feature. In some specimens from the Shetland Islands brought home by 
Cand. mag. A. S. J ensen, the secondary tubercles are sometimes placed opposite to those in the primary 
series, sometimes alternating with these (as in Cidaris affinis\ sometimes there is a tubercle both oppo¬ 
site to the primary one and one down in the inner corner of the ambulaeral plate. 




Eig. 7. 


Fig. S. 



Fig. 7. Valve of a large globiferous pedieellaria of Sicrcocidaris Lorioii. Obj. A A. Oc. III. (Zeiss). 
— S. — - small — - Sicrcocidaris Lorio/i. Obj. A A. Oe. III. (Zeiss). 

9. — - large — — - Dorocidaris nuda. Obj. A A. Oc. III. (Zeiss). 


With regard to the hitherto uncontrolled statements of the occurrence of D. papillata (p. 35) I 
am now able to give the following informations: the specimen from St. Pauls Rock (Challenger) is a 
J).papillata. This locality is the southernmost one, from which the species is known, — the specimens 
(2) from the still more southern locality, «Challeuger st. 320 (off the mouth of the River Plate) being 
no J). papillata , but a species hitherto not described. The spines resemble those of D. papillata , have 
a slightly reddish, rather long neck; there are about 18 longitudinal ribs, serrate as in C, affinis\ 
between the ribs slightly branched hairs are found, so that a transverse section of the spines gives 
a quite similar figure as in I). papillata. In the smaller specimen the spines arc a little more thorny. 
No ampulla: on the secondary spines. The large globiferous pedieellaria^ fl'ig. 7) without end tooth, 
the blade a little prolonged. The mouth is long and narrow, surrounded by rather strong teeth. They 
are rather varying in size, the figured one is among the smaller. In the larger ones the lateral 
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corners are less conspicuous or even not indicated at all. The mouth may also be somewhat shorter, 
so that the whole valve reminds of the form peculiar of the genus Cidaris. The small globiferous 
pedicellarire (Fig. S) are of a quite different form, flat and broad, the lower limit little conspicuous; tliev 
are also very varying in size, and the larger specimens are very similar to tridentate pedieellarke. Real 
tridentate pedicellariae I have not found. The spicules of the common form. 'Phis species, no doubt, 
is to be referred to the genus Stercocidaris\ I propose the name of St. Lorioli n. sp. 

The specimens from Chall. st. 24 (Culebra Island) and from Gomera (The Canary Islands) 1 
have not seen they are not found in British Museum and so I can give no informations of them. 

Of the specimen of D. papillata mentioned by Studer (386), from 4 40' X. L. 9 10' K. E., 59 
fathoms (the .Gazelle -Expedition) (the mentioned locality is not, as Studer says, the Cape Yerd 
Islands, but quite innermost in the Gulf of Guinea) I have (pp. 35, 37) expressed the supposition that 
it might be Cidaris ajjiuis. This is not correct; it is a new Dorocidaris-\ species, very different from I).papil¬ 
lata as to habitus. The secondary spines are rather few, and, with the exception of the primary series 
in the ambulacral areas and a single circle round each radiole, very small, by which fact the whole 
test, but specially the apical area, gets a strikingly naked appearance. I11 the ambulacral areas a 
double series of spines is found in the median line, so small, that they do not reach to the base of those 
in the primary series. No * ampulke seem to be found. The secondary spines are reddish brown; 
according to Studer they are purple (on living individuals?); the colour of the test white. The radioles 
are likewise reddish brown, but of a lighter shade than the secondary spines; they are about i 1 2 —2 
times as long as the diameter of the test, only a little tapering towards the point, ending in a little 
widening. There are ca. 9—11 more or less coarsely serrate, rather conspicuous longitudinal ridges; 
the hairs on the outer layer between the longitudinal ridges as in D.papillata, so that a transverse 
section of the spines gives the same picture as in the latter species. The actinal radioles not much 
serrate in the edge, upon the whole only little different from the others, excepting with regard to the 
length. The areoles comparatively very large, but not especially deep; they occupy almost the whole 
space, so that there is only room left for a few secondary spines outside of the single circle nearest 
to the radiole. No naked median line in the interambulacral areas or between the plates; no trans¬ 
verse furrows in the edge of the interambulacral areas as in papillata. The inner tubercles in the 
ambulacral areas are placed opposite to or a little below those in the primary series. — The mouth 
of the large globiferous pedicellarire (Fig. 9) is regularly limited below, often by a straight line; it is 
surrounded by rather strong teeth. The dorsal side of the blade is less highly perforated than in 
D. papillata ; the small globiferous pedicellarice as in this species. The tridentate pedieellarice are not 
so irregularly serrate in the edge and upon the whole less complicate in the lower part of the blade 
than in D. papillata. The spicules as in papillata and arranged as in this species. - This species, for 
which I propose the name of Dorocidaris nuda n. sp., I have also found in the museum of Paris, from 
«Talisman , st. 109, 70 m., and st. 1 ro, 450 111., near Cape Yerd, called Dorocid. hystri. v\ by which name 
it has been mentioned by Bernard (78). 

It is still to be noted that the specimen of D. papillata mentioned in Rev. of Ech. p. 105, from 
Guadeloupe (Duchassaing), does not belong to this species; it is a Cidaris sp., probably C. affiuis. 

Thus I have established the fact that 110 less than 8 different species, of which, moreover, only 
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one belongs to the genus Dorocidaris, have in the literature been wrongly referred to 1 ).papillafa , viz. 
Dorocidaris nuda , Trcfocidaris annulata , v/wzzwz, Cidaris a/finis, baculosa and another Cida>ds-s pecies 
(Chall. st. 204), Sfcrcocidaris Lorioh\ and anotlier Sfcrcocidaris- species (Chall. st. 210) — a fine demon¬ 
stration of the trustworthiness of the statements hitherto found in the literature with regard to the 
occurrence and distribution of these animals. 

Cidaris Thouarsii. The type specimen has a short limb on the stalk of the pedi cell arise; I 
suppose then, that the specimens, in which I have found a long limb (p. 17), do not belong to this 
species. The main point, however, is that C. TJiouarsii as well as its close relation C. Galapagcnsis , 
belong to the genus Cidaris . I shall not here trench on the question whether galapagcnsis can really 
be kept up as a separate species. 

Cidaris aumtlifcra (pp. 19—20, 28). Having examined the type specimen of Lamarck in the 

museum of Paris 1 am able definitively to decide the question of this species. It is the species figured 

by dc Loriol (243) under this name, and it is doubtless synonymous with C. baculosa , while it has 
nothing to do with C. bispinosa and the genus Sttphanocidaris . The representation of these species 
given by Doderlein in Bericht liber die von Herrn Prof. Semon bei Amboina und Thursday Island 

gesammelten Echinoidea (Semon. Zool. Forsehungsreisen in Australien und dem Malayischen Archipel. 

V. 1902. — Jen. Denkschr. VIII 1 ) is completely correct. The type specimen of C. aumtlifcra is a naked 
test filled with wax, on which the radiolcs are fixed with needles. Secondary spines, pedicellariae, and 
tube feet are completely wanting, but the red spots on the neck of the radioles leave no doubt that 
it is a form of C. baculosa. As baculosa is named first by Lamarck, the name of aunulifcra must be 
rejected as a specific name, can only be kept as the name of a variety of baculosa , as has been done 
by Doderlein. — On the other hand I cannot agree with Dodcrlei 11, when he adopts the name 
of pisfillaris Lamk. instead of baculosa , because Lamarck names pist/llaris as the first name. It 
would, no doubt, be correct if we could prove with certainty that C. pisfillaris and baculosa are one 
species, but this we cannot do, as the type specimen seems to be existing no more. It is not found in 
the museum in Jardin des plautes , and it cannot be decided, whether a specimen found under this 
name in Ecole des mines, in Paris, is a type specimen. It is to be noted, however, that this specimen 
has the red spots on the neck of the spines. Lamarck does not name Ecole des mines'> under this 
species, neither is it in <•■ Catalogue raisonne mentioned from this collection. Two specimens from the 
Seychelles (Rousseau 1841) found in the museum in Jardin des plautes under the name of pisfillaris 
do exactly want the red spots on the neck of the spines, but have close, bluish red streaks. Probably 
they are genuine Cidaris , perhaps only a variety of baculosa , but as I could find no large globiferous 
pedicellarkc on the specimens, I cannot decide it with certainty. Doderlein (op. cit. p.693) says that 
seltcn fliessen dieTiipfcl in Langsstrcifcn znsammen ; I cannot see, however, that he has proved the 
specimens with these longitudinal streaks to be the same species as the typical baculosa — if indivi¬ 
duals with both forms of spines might be found, it might be taken to be certain. — For the present 
I must regard this form with the longitudinal streaks (presumably the C.pisfillaris of Lamarck) as 
a separate species or, at all events, a distinct variety of C. baculosa which is so very rich in forms. 

q This very important and excellent work did not appear till the printing of the present work was begun, so I have 
not been able to take it into consideration. It does not, however, overthrow any of my results. 
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To adopt the name of pis ft Hans in stead of baculosa I must, for the reasons given above, regard as 
unwarranted. 

Schlcinitzia crcnularis (p. 20). — The specimen figured by Stnder cannot be identified any 
longer with certainty in the museum of Berlin; a dried specimen without label resembles the figure 
rather much, but not quite — it is C. baadosa var. (tnnidi/cra . Two other specimens in alcohol are 
Stcphanocid. bispinosa , a form with little thorny spines as in var. ramsayi Ddderl. (op. cit. p. 697). In 
the glass together with one of these specimens is found a loose spine of C. baadosa var. aunulifcra. 
No more specimens are found in the museum of Berlin. Thus Schlcinitzia crcnularis is Cidaris bacu¬ 
losa var. an nit life ra and Stcphanoc. bispmosa. 

Acanthocidar is curvatispinis (p. 21). Of this species I found a specimen, also from Mauritius, 
in the museum of Paris, called Dorocidaris? The globiferous pedicellarire are quite as in the type 
specimen; sometimes the two outmost teeth at the mouth may be united at the point and thus form 
an apparent end tooth. Tridentate pedicellarire were not found on this specimen. 

Histocidaris elegans (pp. 21—22). By a renewed examination of all the specimens in British 
Museum I have not been able to find any globiferous pedicellarire; accordingly the valve figured 011 
PI. IX. Fig. 2, with two end-teeth is evidently an abnormity having nothing to do with this species. 
The genus Histocidaris then seems only to have tridentate pedicellarife. 

Stcreocidaris nutrix (Gonioc. membranipora Stnder) (p. 26). I have examined all the specimens 
of this species in the museum of Berlin; none of them have young ones on the periproct, but two 
have young ones round the mouth, quite as described by Wyv. Thomson. The remark by Stnder 
quoted on p. 26 is thus incorrect, it must apply to his G.vivipara . No specimen of this species in the 
museum of Berlin carries any longer young ones, but some young are lying in a couple of small 
glasses together with them. Accordingly my interpretation of Stcrcoc. nutrix and canaliadata is no 
doubt correct. 

Porocidaris purpnrata . A couple of large, fine specimens in the museum of Paris ( Talisman 
Riv. Ouro. 1439 m.) differ from the common form by the fact that in the uppermost (1 — 2) radioles of 
each series the neck is swollen in a fusiform manner and of a fine violet colour; the other spines are 
quite cylindric. Otherwise it agrees with purpnrata , also the pedieellarke are quite as in this species. 
1 suppose it to be a separate species, but as I can give no other characters of it, I shall only desig¬ 
nate it as a variety of P.purpnrata under the name of var. Talismani 11. var. 

Dorocidaris tiara. Of this species I have examined a specimen from Calcutta in the collection 
of de Loriol. With regard to spines and pedicellarise it agrees exactly with Stcphanoc. bracteata (Ag.), 
and so it is evidently a synonym of this species. 

Phonnosoma placenta. After the printing of the section of the Echinothurids, a glass was found 
with some small voting ones of this species from st. 25i the smallest ones have only a diameter of 
3 ram , and are thus considerably smaller than the youngest stages of Echinothurids hitherto known 1 ). 
Thus it will be of great interest to get information of these younger stages. Agassiz has, in 
«Blake -Echini, given some informations of the development of Phonnosoma , but as the youngest of 

q The specimen of Asl/ienosonia > hystrix of 3 ,i mra , mentioned and figured in Rev. of Keh. p.275 (PI* II. c.i is scar¬ 
cely an Kchinothurid; at all events there is neither in the description nor in the figures anything showing it. 
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]iis specimens had a diameter of S mra , he has not, of course, been able to give all the necessary 
informations. To this is to be added that I must decidedly contest the correctness of several of the 
most important statements of Agassiz. 

The form of the test is in specimens of a diameter of 3 ,nra as in a common Echinus , not flattened, 
and the plates are not yet imbricated; already in specimens of a diameter of 5 ,nrn the test is a 
little flattened. In the smallest specimens the peristome is quite covered by the io large buccal plates; 
only inside of these, nearest to the mouth, a few small, irregular plates are seen. All the io buccal 
tube feet are well developed and of equal size; spines are not yet found on the buccal plates. In a 
specimen of a diameter of 5 mm there are 5 spines on the buccal plates, one for each pair of tube feet; 
here ambulacral plates have begun to appear on the buccal membrane outside of the buccal plates. 
A specimen of a diameter of has 10 spines on the buccal plates alternating regularly with the 

tube feet, so that spines and tube feet together form a regular circle; here also 5 spines have appeared 
outside of the first circle, one opposite to each ambulacrum. According to Agassiz the buccal plates 
in Phormosoma placenta should not differ in size from the other plates on the peristome, so that the 
Echinid features of the actinostome did not seem to occur in this species. This is incorrect; in the 
youngest stages the buccal plates are easily recognised by their size — but it is to be admitted that 
this difference in size soon disappears, the other plates of the peristome reaching about the same size. 
Of these plates in the peristome Aga ss iz (op. cit. p. 32) says that they are developed ... independently 
of the coronal plates; new plates forming 011 the distal surface of the actinostome, which are interca¬ 
lated between the old plates and the coronal plates . This is absolutely incorrect; the plates of the 
peristome are ambulacral plates displaced adorally (Loven); on a contrary supposition beginnings of 
them and quite small plates must be found outermost in the peristome, but this is not the case — 011 
the contrary the outermost plates are the largest. In «Challenger -Echinoidea p. 73 Agassiz also 
says that these plates are formed by becoming detached from the ambulacral zones . 

I11 the smallest of the specimens in hand there are as yet only ca. 7 pairs of tube feet, besides 
the buccal ones. There is no distinct difference between the primary and the accessory ambulacral 
plates; only in a specimen of a diameter of j mm the primary one begins to grow larger than the 
others, and it carries now 1—2 tubercles, while the small ones have at most a small miliary tubercle. 
In specimens of this size the areoles begin to be deepened, so that the difference between the actinal 
and abactinal side is now already indicated. — Auriculae are already distinct in individuals of a diameter 
of 6 n,,n , but are as yet only a pair of small processes, not connected above. The gills do not appear 
till later; in individuals of a diameter of io ,nm they are not yet to be seen. A few triphvllous pedi- 
cellarue, of the same form as in the adult, and a few splueridue are already found in the smallest 
specimens. The apical area is in all essentials as in the youngest stage figured (PI. IV. Fig. 2). The 
periproct is, even in the smallest specimens, covered by a number of .small, irregular plates, with no 
larger plate between. So a central plate seems never to be found here. The genital plates join for 
a long space, so that the ocular plates are widely separated from the periproct; these plates are much 
lengthened, reach down quite to the middle of the test, and here the pore is placed, which, in accord¬ 
ance with its morphological signification as the opening of the terminal feeler (the point of the 
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radiarv canal), is found from the earliest stages, and not, as stated by Agassiz (op. eit. p. 35), only 
formed, when the animal has reached a size of 20 mm . 

Of tlie formation of the interambnlacral plates the following very remarkable statement is found 
in Agassiz (op. cit. p. 32): O11 the abaetinal system ... while the plates of the genital ring are well 
defined and seem to be distinctly separated from the coronal plates, yet new interambnlacral plates 
are not added independently as in the ambulacra! system and in the interambnlacral system of other 
young* Kehinids where the genital ring remains permanently closed. The new interambnlacral plates 
are found to be pushing out from the plates of the anal system on each side of the genital plates. 
As the ocular and genital plates of the genital ring become separated with increasing size, the addi¬ 
tional anal plates formed in the intervening spaces are pushed out, and become a part of the abaetinal 
portion of the interambnlacral area . . . . This shows a far closer relationship between the young of 
some of the Sea-urchins of the present day with Starfishes and Ophiurans 011 the one side and Ilolo- 
thurians on the other, than had been suspected formerly •>. — This statement is completely incorrect. 
The interambnlacral plates are formed in P/i. placenta as in otlier Echinids, not by the anal plates. 
The genital ring , at all events, is closed, until the animal has reached a size of i7 mm in diameter, 
and so far accordingly the interambnlacral plates must necessarily be formed in the common way, as 
may also easily be substantiated. In a specimen of a diameter of 30 ,nm a couple of ocular and genital 
plates are still joining, and here the case is quite the same. That a new mode of formation of the 
interambulacral plates, otherwise quite unknown among the Echinids, should then suddenly occur, is 
very improbable — and, above all, Agassiz lias not at all proved it; all that may be seen in the 
larger specimens, is that the small anal plates directly adjoin the uppermost interambulacral plates. 
Thus the more close relation between Asterids, Ophiurids, Holothurids, and some of the Sea-urchins 
of the present day-, which Agassiz derived from this feature, is quite illusory. 

Calvcria gracilis . — The parasitic Copepod from the spines of this species, mentioned on p. 51, 
has been described by Dr. II. J. Hansen in Yidensk. Medd. fra Xaturh. Foren. Kobenhavn 1902 by the 
name of Echinochcres g/ohosits. 

Arcrosoma fencstratum. In a well preserved specimen from Blake 1880 (with no more precise 
locality) found in the museum of Paris, I have found the tetradaetvlous pedicellarize together with as 
well the large as the small form of tridentate pedicellarke. If still some doubt might be left of the 
correctness of my interpretation of this species, no doubt will hereafter be possible. 

Through Prof. Bell I have from Department in the course of fishing investigations received 
some specimens of an Echinothurid from west of Ireland ( Porcupine Bank, 199 fathoms) which 
prove to be closely allied to A. fencstratum, but are, no doubt, nevertheless to be interpreted as a 
separate species. The structure of the test differs somewhat from that of A. fencstratum. In the latter 
the interambulacral plates are lower in the middle, and widened in both ends, in the former most of 
the plates are not widened at all in the outer end. (This character, however, is scarcely very reliable 
— comp. Bell (72)). The primary tubercles of the ambulacral areas form on the actinal side a 
rather regular longitudinal series out at the tube feet, in fencstratum they are arranged more 
irregularly. Otherwise no difference is found in the arrangement of the tubercles between this species 
and fenestra turn , only 7 , perhaps, the secondary spines are somewhat more numerous in the new species. 
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Tetiaclactvlons pcdicellarke I have not found. The tridentate and triplivllous pedicellariae as in 
fcncstrahun^ the large form of trideutate pedicellaria^ is found in very different sizes, but also the 
small ones are of the typical structure, so that they cannot be confounded with the other form. 
Besides the forms of the second kind of trideutate pedicellarke mentioned and figured for fcncstrahun , 
a form is also found here where the blade is not at all involved below (Fig. to). I have, however, 
once found this form in A. fcncstrahun (in a specimen from Barbados, in British Museum), and so it 
can be no specific character. The spicules, perhaps, are a little smaller than in fcncstrahun , but this 
difference is too little marked to be used as a specific character. The best character is the colour, 
which in the preserved specimens is deeply dark violet, while all the specimens of fcncstrahun I have 
seen, are quite bleached in alcohol: also in the living animals the colour is quite different — comp, 
the description by Wyv. Thomson. The primary spines on the actiual side are dark with a rather 

large, white hoof, very conspicuous on the dark 
ground-colour. — The organs of Stewart are very 
large; the longitudinal muscles powerful. — For 
this species, the place of which is evidently 
between A. fcncstratnm and coriaccnw , I propose 
the name of Araeosoma violaceum n. sp. 

Echinosonia uranus (p. 57). A couple of speci¬ 
mens of this species ( Talisman Sahara, 938 m.) 
I have seen in the museum of Baris. All the 
primary spines on the actinal side were broken, 
but some of the spines round the mouth had a 
little hoof; after this there can be no doubt that 
the primary spines on the actiual side end in a 
hoof as in E. tcnuc. The large trideutate pedicel- 
lariat are quite similar to the one of E tcnuc 
figured on PI. XII. Fig. 35, with the exception that 
here the apophysis does not continue into the 
blade as a crest. 

}Zygrosotna Pctcrsii (p. 59). I11 a specimen of this species (the Azores, 1258 m. Talisman . 

The museum of Baris) was found a pediccllaria (Fig. 11) forming a transition between the ophiccphal- 
ous pedicellarke in Troinikosoma Koehleri and the short, thick pcdicellarke of II. tneu/enhun. After 
this there can be no doubt that luculcnhun is really to be classed together with It. Pctcrsii , and it 
may well be supposed that this form of pcdicellarke will also be found in If. Jioplacantha — in other 
words that it is one of the characters of the genus ./ Iygrosoma. Whether it is then to be regarded as 
an ophicephalous or a transformed trideutate pcdicellaria is so far of no consequence; I think it, 
however, most correct to regard it as an ophicephalous one, although in luculcnhun it is not of the 
typical structure. — The form of pedicellarue in //. lucnloitiun (Chall. Bl. XLIY. Fig. 27) mentioned on 
p. 60, I have not been able to find by a renewed examination of the specimen from st. 200, although 
this specimen is rather well preserved. If thus ophicephalous pediccllaria: are found in the genus 




Pig. 10. Valve of trideutate pedicellaria of Arccosoma violaceum . 
Obj. A A. Oc. II. (Zeiss). 

Fig. 11. Valve of ophicephalous pedicellaria of Ilygrosoma 
Pctcrsii. Obj. A A. Oc. I. (Zeiss). 
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I [ygrosoma , the difference between t]ie latter and the genus Tromikosonui becomes rather more slight 
than stated in the diagnoses. Then there is only any difference of importance in the form of the tri- 
dentate pedicellarue; but this difference is so great, that I, at all events for the present (until transi¬ 
tional forms become known), must regard the genus Tromikosoma as a legitimate one. 

Earnptosoma asfcrias (p. 60). All the three specimens from Cliall. st. 272 which Agassiz has 
determined as Phormosoma tcnuc are J\. astcrias . After a renewed examination 1 must regard it as 
unjustified to establish a separate species of this genus on them. It is the primary spines on the 

aetinal side that are flat and widened at the point (PI. XIV. Fig. 29); below they are round, tubular, 
and then they become evenly flattened towards the point. They are a little curved; a hoof is scarcely 
found. The spines nearest to the mouth are surrounded by a rather thick bag of skin, not widened 
at the point. 'Pile small, accessory ambulacral plates arc really wanting, only nearest to the peri¬ 
stome a single one may be found. For each ambulacral plate here are as usual three branches from 
the radial canals, but two of them are quite thin and their ampulhe rudimentary, and their tube feet 
are not developed at all. 

Spcrosoma Grimaldii (p. 75). Of this species I have found ca. 20 specimens in the museum of 
Paris ( Talisman , the Azores, Morocco, 300—1257 in.), determined partly as Phorwosoma nranus, partly 
as Asthenosoma hystrix. Our museum has further received some specimens of different sizes from the 
Faroe Channel (59 29'X. L. j c 51' W. L. 5S0—6S9 fathoms. Michael Sars . Ad. S. Jensen), a corrobora¬ 
tion of the supposition with regard to its geographical distribution expressed above. Rather great 
variation proves to be found in the mutual relation of the size of the abaetinal ambulacral plates; 
accordingly there cannot be laid much stress on the deviations in this respect from the type specimen 
of Koehler described above, and there can be no doubt that the large specimen figured on PI. IY. 
Fig. 3, is a real Sp. Grimaldii. 

Prionechiutts sagit tiger (p. 84;. As far as can be seen on the type specimen preserved in 
alcohol (st. 21S), no grooves are found in the test; to be able to state this fact with certainty, it will, 
however, be necessary to examine a dried specimen. 

Echinus lucidtts (pp. too, 105) has calcareous plates in the buccal membrane as the other genuine 
Echinus- species; the}- are simple fenestrated plates as in Erh. Alcxandri. There are no spines on the 
buccal plates (p. 161, note). 

Stcrechinns margaritaccus (pp. 101 —102). Dv Loriol has called my attention to the fact that the 
figures of Erh. margaritaccus given in Voyage de la Fregate Venus . Zoophytes PI. VI. 1, do not 
agree with Koehler’s description of St. antarcticns y especially as all the ocular plates in margaritaccus 
are shut off from the periproct. Trusting to the interpretation by Agassiz of Ech. margaritaccus as 
the correct one, I had omitted to examine this question more closely. According to a kind informa¬ 
tion from Dr. Gravier the tvpe specimen is no more found in Paris. Put to judge by the figures in 
Voyage de Venus there can scarcely be any doubt that Agassiz’s (and my) interpretation of he h. 
margaritaccus is incorrect; besides the ocular plates being shut off from the periproct, it seems also to 
appear from these figures that there is a primary tubercle on all the ambulacral plates. Put then I 
do not see how St. magcllanicus is to be distinguished from margaritaccus , and it is an obvious sup¬ 
position that they are reallv one species; if this be the case the name of magcllanicus will only be a 
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synonym of margaritaccus. The species described above as margaritaccus , will, if inargaritaccus and 
magellanicus really be identical, get the name of Stcrcch. diadcma (Studer), in which species Stercch. 
antarcticits (Koehler) is to be included as a synonym. With regard to the geographical distribution 
it will, 1 suppose, be proved that St. diadcma (margaritaccus?) only occurs in the seas round Kerguelen, 
St. margaritaccus (magellanicus ) round Patagonia - analogous with Stcrcocidaris mttrix and cauali¬ 
en lata. The statements of diadcma (under the name of margaritaccus ) from Patagonia, I think will 
have to be referred to horridus, which is, as to habitus, very similar to this species 1 ). It is still to be 
observed that St. diadcma has a distinct genital papilla. 

Stercchinus horridus (p. 102). There are no plates in the buccal membrane outside of the buccal 
plates, which carry spines. The actinal primary spines are not curved. The character pointed out in 
the diagnosis of the genus Stercchinus (p. 135), that the buccal membrane is almost or quite naked 
outside of the buccal plates, is thus correct. 

Pscudechinus albociuctus (p. 104). One of the anal plates is somewhat larger than the others, 
and carries a larger tubercle. No spines 011 the buccal plates. 

Parcchinus microtubcrculatus (p. 107). The type specimen of this species is the common Medi¬ 
terranean form; the statement of Plainville that it has 6 pairs of pores in each arc, is thus incorrect. 

Spherrcchinus ausfralier (p. 117). Has a primary tubercle on all the ambulacral plates. Otherwise 
the specimen examined by me, is so very similar to Sph. granularis, that I should not be surprised, if 
it proved to be this species (— and in this case it is surely not from Austialia -); perhaps I have 
then not seen the real Sph. australier at all. 

Strongyloccutrotus intermedins and chloroccnt rot us (pp. 120—121). What I have hitherto regarded 
as Str. intermedins is not this species, but Str. pulchcrrimus (comp, my supposition expressed on p. 121 
that pulchcrrimus , intermedins , and chloroccntrotus (?) might be one species). The real intermedins , 
which I got to know from Prof. Doderlein, is as to habitus very similar to drobachicnsis , also 
with regard to pedicellarue and spicules, but is according to DoderleiiTs (not published) examina¬ 
tions distinguished from this by having a considerably larger number of plates in both areas, and 
a rather smaller apical area than specimens of drobachicnsis of the same size. At all events the two 
species are very closely allied. 

Strongyloccutrotus gibbosus (p. 123). The examination of the pedieellarim of one of the type 
specimens in Paris shows that this species is an Echinometrid, I suppose of the genus Toxocidaris , or 
perhaps a new genus. With the genus Loxcchinus this species has nothing to do; the specimen (Chall. 
st. 304), by which I referred gibbosus to this genus, is thus wrongly determined (what I had a slight 
impression of comp, the incongruity in the relation of the ocular plates mentioned loc. cit). Besides 
the two type specimens (Expedition de la Bonite. M. Gaudichaud. 1837) two specimens are found in 


*) When tlie remarks jabove were printed, 1 received from the museum in Jardin des Plantes* a specimen called 
Ech. margaritaccus from Cape Horn, 1894 (Coll. Cotteau). As to habitus it resembles diadcma, the secondary spines, however, 
being somewhat coarser. All the ocular plates are shut off from the periproct; distinct central plate, as in diadcma. Primary 
tubercle 011 every other ambulacral plate — somewhat indistinct towards the apical area. Primary spines round the mouth 
curved at the point; a few spines on the buccal plates. The pedicellarue as in diadcma. — Thus this specimen agrees neither 
with diadcma , horridus , nor Ncumaycri\ nevertheless it seems rather irrational to interpret it as a separate species. The 
supposition that diadcma , horridus , and Ncumayeri are all together only one very varying species, seems to me to he rather 
obvious. Hut to decide this question a great material will be necessary. 
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the museiini of Paris called Str. gibbos/ts Val. (I. Galapagos. M. Rousseau. 1846}. They are Sph (fr¬ 
ee h in us granular is (or, if they be really from Galapagos, another Sp/nrrechiu ^-species (austra/ur})). O11 
the back of the label is written achete a Londres thus the locality cannot be regarded as reliable. 

Paracentrotus Gaimardi [ p. 124). On a specimen of this species in the museum of Paris (the 
type specimen of Ech. aciculatus Hnpe, which is a synonym of Gaimardi) 1 have found a small triden- 
tate pedicellaria; it was somewhat broken, but showed nevertheless sufficiently that it is similar to 
those of P. lividus , so that a specific character is scarcely to be found in it. 

^Inthocidaris homalostoma (p. 125). The type specimens of Ech. homalostoma Yal. are two naked 
tests that are really very similar to Anthocidaris\ but it cannot be decided by the naked tests whether 
they are the same species. The locality (New Zealand) tells against the identity. I have above Joe. 
cit.) said that the name of homalostoma would have to be used whether they be identical or not. 
According to the opinion of Doclerlein expressed to me, this is incorrect, and I shall readily submit 
to his authority. Then the species will get the name of Anthocidaris crassispina (Ag.). 

Strongyloceutrotus nudus (pp. 126, 140). A specimen of this species (from Hakodadi Japan) 
I have examined in Strassburg. No globiferons pedicellaria^ were found on it, but the spicules show 
it to be a genuine Strongylocnitrotus. The tridentate pedicellarke occur in three different forms, as 
in drobachicnsis\ a short, broad one (r5 nim ) resembling that figured on PI. XX. Fig. 20; a long, narrow 
one (2 m,n ) resembling that figured 011 PI. XX. Fig. 6, only more serrate below; and finally a small one 
(ca. o*5 mni ), more particularly corresponding to the third form in drobachiensis (PI. XX. Fig. 4); it is simply 
leaf-shaped with quite straight edge, without marked indentations. The other pedicellarise show 110 
peculiarities. 

Strongyloceutrotus mexicauus (pp. 126, 140). The specimens from Chili mentioned by SI niter 
(371), are Echinometrids — but whether they be really Str. mexicauus , is perhaps not quite sure, so 
the systematic position of this species must continue to be regarded as doubtful. 

Echinus elegans (p.145). The specimens from Cape Yerd ( Gazelle ) noted by Stnder as Ech. 
elegans are two small naked tests; one is doubtless Gnwcidaris maculata , the other 1 suppose to be 
a Par echinus , but it cannot be decided with certainty. 

Echinus a/finis (p. 152). For this species I can add one more locality, having found in the 
museum of Paris some specimens from 39" 38' X T . L. 70° \V. L. 1241 fathoms ( P»lake ); they were 
called Ech. norvegiens. 

Echinus acutus , var. norvegicus |p. 155). Some small specimens from the Faroe Channel 
( Michael Sars 150—217 fathoms, Ad. S. Jensen) have a primary tubercle on all the ambnlacral plates 
and upon the whole in regular series; they are only irregular as to size, especially a few ones at the 
ambitus being disproportionately large. Upon the whole the ambnlacral areas have here quite the 
same appearance as in some specimens of Ech. ajfinis. They are then to be distinguished from this 
species by the colour and the globiferons pedicellarice, the latter having in ajjinis 2- 2 (more rarely 
2—3) lateral teeth, while in norvegicus thev have 1 1 or 1 — 2 lateral teeth. The tridentate pedicellaria; 

of the two species are so similar, that no distinguishing character can be found in this feature. O11 
the other hand the spicules of the stalk of the pedicellaria; is a good character of norvegicus — when 

they are found, but they are no constant feature. — Evidently EcJi. affims is more particularly allied 
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to var. norvcgicus , and they represent both of them transitional forms between the species with 
primary tubercle on every ambnlacral plate and those with primary tubercle only on every other 
ambulacral plate. — The specimens of norvcgicus mentioned here, have a specially small peristome, 
accordingly they belong to the form microstoma. 

Echinus esculent us (p. 161). The specimens of this species from the Mediterranean found in 
Amsterdam and in British Museum, are correctly determined, but have been got from older collections, 
or bought from dealers in natural objects; consequently the locality is unreliable, and, as we have no 
other statements of the occurrence of this species in the Mediterranean, evidently wrong. This holds 
also good with regard to the specimens stated to be from Port Natal. The specimen after which the 
species is noted from the coasts of Spain and Portugal by Bell and Hoyle, is Parechiuus miliaris . 
The specimen of Ech. csculcntus ( Talisman . Cape Spartcl, 717 m.) mentioned by Bernard, is Ech. 
elegaus. — The determinations by Bernard of the Echinus species, are otherwise quite confused: 
<mclo» is acutus , norvcgicus is Alexandria acufus* is a typical var. norvcgicus. — The specimen from 
Brazil (John Adam's Bank) is stated to have been obtained by the Herald -Expedition; it is correctly 
determined, with a label within it; accordingly there can apparently be no doubt of the correctness. 
As we have not, however, other statements of the occurrence of the species off Brazil, I must for the 
present remain sceptical with regard to this statement. The other distribution of the species does not 
indicate that it should really be found off Brazil. 

Through Prof. Bell 1 have received a new Echinus-species (from Department in the course of 
fishing investigations), taken west of Ireland ( Porcupine >-bank, 91 fathoms), 2 specimens. 
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The test is almost globular, especially in the large specimen; the edge of the mouth not 
curved invard. There are spines on the buccal plates; numerous, rather thick plates in the buccal 
membrane. No ocular plates reach to the periproct. Only every other ambulacral plate has a primary 
tubercle; on the other plates there is a rather large secondary tubercle in the inner end and one a 
little outside of the primary series, near the pores; otherwise there are almost no tubercles in the 
ambulacral area. The pores reach quite to the edge of the area. Each iuterambnlaeral plate has a 
primary tubercle and moreover ca. 4 6 secondary ones, which are, however, far from filling the plate, 

so that the test looks rather naked. The primary series are distinct. Miliary tubercles numerous. 
On the actinal side the tubercles are placed much more closely. Here the spines are rather long, 
directed straight downward, not flat or widened at the point; the abaetinal spines short and fine. Pedi- 
cellaruc and spicules quite as in Ech . csculcntus. The colour of the preserved specimens white. After 
a communication from the Rev. Canon A. M. Norman it is this species he has described as Ech. 
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I'sculcntus var. tcnuispina (p. 162), and so it gets the name of Echinus tenuispinus 11. sp. It is, as 
seen by Norman, closely allied to esculcntus , with which it agrees in the most important characters: 
primary tubercle only on every other ambulacral plate, and spines on the buccal plates; it is easily 
distinguished from the latter by having far fewer 
tubercles, among which the primary scries are very 
distinct, and by its white colour — ('sculcntus seems 
always to keep the colour in spirit. 1 am decidedly of 
opinion that it must be regarded as an independent 
species, not only as a variety of csculcntus. It differs 
considerably as to habitus from this species, among 
whose forms I know no specimens with which it may 
be confounded. What 1 , above (p. 162), have interpreted 
as var. tenuispinus , is a peculiar form with short, fine 
spines, but with the usual colour of the test (from the 
Faroe Islands); accordingly it is not identical with 
Norman’s var. tenuispinus . 

« Strongyloccn trotus livid us (p. t 65) is by S 1 u i t e r (371) 
mentioned from Dogger Rank — it is Sir. drobachiensis . 

Finally I shall call attention to the fact that no single regular Kchinid belongs to the large 
cold depth north of Iceland. The account of the geographical distribution must otherwise be put off 
until the whole Echinid-material has been examined. 



Fig. 12 . Echinus tenuispinus n. sp. Natural size. 
(From a photograph.) 
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T he coloured figures are made from preserved specimens; nevertheless they give an excellent picture 
also of the living animals, the Echinids, as is well known (at all events with regard to a great 
number of species), being possessed of the excellent quality often to keep their colour completely in alcohol. 
— I have had occasion myself to see a great many living Echinids, so that I may have a well- 
founded opinion of this fact. — Only of Calveria hystrix 1 have had a coloured sketch, made from the 
living animal onboard of the Ingolf >; the preserved animal proved to have lost next to nothing of 
the intensity of its colour. There is therefore good sense in making coloured figures from preserved 
specimens, especially as we have most frequently to do with preserved specimens by the determina¬ 
tions. 1 have accordingly thought it very important to have these figures made, and I must here 
take the opportunity to thank my friend, the artist painter, Mr. Bentzen-Bilkvist, most heartily for 
the excellent execution as well of the original figures as of the lithographic reproduction of these and 
of all the other plates. Also the uncoloured habitus figures are drawn bv Air. Bentzen-Bi 1 kvist; 
all the detail figures are drawn by the author. 

With regard to the enlargement (Obj. and Oc.) of the separate figures it must be noted that 
where nothing else is stated, a Seibert's microscope has been used; when a Zeiss's microscope has been 
used, it is specially stated. 


Plate I. 


i. Cida ris affin is. 

2— 3. Echinus clcgans. 

4. Echinus a cut us, var. norvcgicns. 

3— 6. Strongyloccntrotus drobaciucnsis. 

7. Echinus acutus, var. Flcmmgu. 

8. Echinus acutus , var. norvcgicns . 

9. Echinus csculcntus, young specimen. 
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Plate II. 


1. Echinus acutus , var. Flewingii\ 

2. — — var. nowegicus, large specimen. 

3—5. Stro 7 igylocentrotus drnbachicnsis . 

6. Echinus acutus, var. norvegicns , small specimen. 

7. Parechinus miliaris (on the plate wrongly called Psaminechinns >). 

8. Echinus acutus , var. meditcrranca. 
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Plate III. 


i—2. Calveria hystrix , i. abactinal side, 2. actinal side. (On the plate wrongly called As them) so mavis 

3. Echinus escitlentus. 

4. — elegans. 
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Plate IV. 


Apical area of Phormosowa placenta , diameter 37 mm . 4 i. 




Spcrosoma Grimaldh\ abactiiial side. 

y — — young specimen; 4. abactinal side, 5. actinal side. 
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Plate V 


Fig. i. Hypsiechinns coronatus. 2 / r 


2—3. Ech in ns A lex a ndri. 

4 - 

affinis. l h 

5 — 7 - 

Alexandra. 

8. 

affinis. */, 
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Plate VI 


1. Stereocidaris ingoljiana , from above. 1 / 1 . 

2. — - the side. J / 1 . 

3. Test of Stereocidaris ingoljiana . 1 h* 

4. Apical area of — — 2 /i. 

5. Ainbulacral-processes of Stereocidaris ingoljiana. 1 / J . 

6. — - Dorocidaris papillata. 1 / 1 . 

7. Iuterambulacral area - — — x /i* 

8. Piece of ambiilacral area of Dorocidaris papillata. 4 / x . 

9. — - — - Cidaris ajfinis. 4 / T . 

10. Iuterambulacral area of Cidaris ajfinis. 2 /\. 

11. Piece of ambulacral area of Stereocidaris ingoljiana. *»/ 

12. — - — - Dorocidaris purpnraia. 4 / x . 
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Plate VII 


Fig. i- 

— I. 

— 2 

— 5 * 
6 - 

9 - 

— io. 

— ii. 

— 12 . 

- r 3 - 

- 14. 

- * 5 - 

- 16. 
i 7 - 

- iS. 

- 19. 

- 20. 
21 . 
22 . 

~ 23. 

- 24. 

- 25. 

26. 

- 27. 

- 28. 

- 29. 

' 3 °- 

- 3 1 * 

- 32 « 


20. Hypsiec/iinus coronatits . 

Test of $. 4/ x . 

■4. Test of J. Vl 
S pecimen with young. 3 

8. Three developmental stages, the more important skeletal parts begun. Obj. II. Oc. I. 
Apical area of 8 . 4 / I# 

Piece of the rosette. Obj. II. Oc. III. 

Plate from the buccal membrane. Obj. II. Oc. I. 

Spicules from the gills. Obj. II. Oc. I. 

Spicules from tube feet. Obj. II. Oc. I. 

Anal plate of a young one. Obj. II. Oc. III. 

Calcareous plates from the buccal membrane, inside of the buccal plates. 

Obj. II. Oc. I. 

Valve of triphyllous pedicellaria. Obj. II. Oc. III. 

Splueridia. Obj. II. Oc. III. 

Valve of ophicephalous pedicellaria. Obj. II. Oc. III. 

- globiferous pedicellaria, from the inside. Obj. II. Oc. III. 

- - side. Obj. II. Oc. III. 

— - tridentate pedicellaria of Prionechinns sagittiger . Obj. II. Oc. I. 

— - Arbaciiia forbesiana . Obj. II. Oc. I. 

- triphyllous — - Trigonocidaris albida. Obj. II. Oc. III. 

— - — — - Genocidaiis mac u lata. Obj. II. Oc. III. 

— — - Prionechinns sagittiger. Obj. II. Oc. III. 

— — - Arbaciiia forbesiana . Obj. II. Oc. III. 

Spicules from tube foot of Trigonocidaris monolini. Obj. V. Oc. o. 

— — - — albida . Obj. V. Oc. o. 

Valve of globiferous pedicellaria of Prionec/iinus sagittiger. Obj. II. Oc. III. 

— — Genocidaris macitlata. Obj. II. Oc. III. 

— - — — Trigonocidaris albida . Obj. II. Oc. III. 

- Arbaciiia forbesiana. Obj. II. Oc. III. 
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Plate VIII 


Fig. i. Tube foot of Dorocidaris papillata, shows the arrangement of the spicules. Obj. o. Oc. o. 

2. a. b. Spines of Cidaris affinis (U.S. F. C.); a. primary actinal spine, 3 f t . b. primary abactinal spine, l / x . 

— 3. Actinal primary spine of Dorocidaris papillata. l /\. 

4. — — - Stereocidaris ingolfiaua. 2 / x . 

— 5. Secondary abactinal spine of Hypsiechinus coronatns. Obj. II. Oc. o. 

— 6. Valve of a small globiferous pedicellaria of Stereocidaris canalicnlata, from the side. Obj. II. Oc. I. 

7. Globiferous pedicellaria of Gcnocidaris macula ta\ shows the double poison gland. Obj. II. Oc. I. 

— S. Valve of a large globiferous pedicellaria of Stereocidaris caualiculata , from the side. Obj. II. Oc. I. 

— 9. Point of a primary abactinal spine of Hypsiechinus coronatns . Obj. II. Oc. o. 

10. Primary abactinal spine of Stereocidaris iugoljiaua. 1 x . 

11. Valve of a large globiferous pedicellaria of Stereocid. iugoljiaua, from the side. Obj. II. Oc. I. 

— 12. Spine from the peristome of Dorocid. papillata. Obj. 00. Oc. o. 

—- 13. — — — — from the side. Obj. 00. Oc. o. 

— 14. Secondary spine with ampulla from the abactinal side of Dorocid. papillata. Obj. o. Oc. o. 
15. Piece of an actinal spine of Hypsicch. coronatns. Obj. II. Oc. III. 

— 16. Large globiferous pedicellaria of Stereocidaris ingolfiaua. Obj. II. Oc. o. 

17. Actinal spine of Hypsiech. coronatns. Obj. o. Oc. o. 

18. Piece of an abactinal primary spine of Hypsiech. coronatns. Obj. II. Oc. o. 

— 19. Secondary spine of Stereocidaris ingolfiaua. Obj. 00. Oc. o. 

20. Spine from the peristome of — — Obj. o. Oc. o. 

— 21. Point of a valve of a small globiferous pedicellaria of Stereocid. ingolfiaua. Obj. V. Oc. I. 

— 22. — — — pedicellaria of Dorocidaris pnrpnrata. Obj. V. Oc. o. 

23. — - — — small globiferous pedicellaria of Sterocid. ingolfiaua. The two outer¬ 

most teeth coalesced in the point. Obj. V. Oc. III. 

— 24—25. Ambulacral and interambulacral area of Hypsiechinus coronatns. V x . The sutures of the 

ambulacral area are not so distinct in the animal, as here in the figure. 

26. Point of a valve of a large globiferous pedicellaria of Stereocid. ingolfiaua. Obj. V. Oc. o. 

27. — - — - — — — - Dorocid. papillata. Obj. V. Oc. o. 

28. Small globiferous pedicellaria of Stereocid. ingolfiaua. Obj. II. Oc. o. 

29. Valve of a large globiferous pedicellaria of Stereocid. ingolfiaua , from the inside. Obj. II. Oc. I. 

30. — - - small — — — side. Obj. II. Oc. I. 

(comp. Fig. 21.) 

31. Valve of a globiferous pedicellaria of Stereocidaris incerta. Obj. A A. Oc. III. (Zeiss.) 

32. — - - large globiferous pedicellaria of Stereocid. caualiculata, from the inside. Obj. II. Oc. I. 

33. Tridentate pedicellaria of Arbacina Jorbesiana. Obj. II. Oc. I. 

34. Valve of small globiferous pedicellaria of Stereocid. Mortenseni , from the inside. A A. Oc. I. (Zeiss.) 

35. — - large — — sp., from the inside. (Challenger. St. 156. 

com]), p. 26.) Obj. II. Oc. o. 

— 36. Valve of small globiferous pedicellaria of Stereocid. ingolfiaua , from the inside. Obj. II. Oc. I. 

— 37. — - large — — - Acanthocidaris cui~vatispinis , from the inside. 

Obj. II. Oc. I. 

— 38. Ophicephalous pedicellaria of Hypsiechinus coronatns. Obj. II. Oc. o. 4 


/'«/<>// f /iOfiC/t /l, / '/'/{ }fo/‘/< //.>> / // /. ( /> t // < / i/r, f / / rr /j t/// 



f / (/a/ / s/(f 7 /• ///// o// //» ///v </<r 

































Plate IX 


Fig. i. 
— 2 . 

3- 

- 4 - 
5* 

— 6 . 
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- 9- 
io. 

— 11 . 

— 12 . 

- r 3- 

— J 4* 

- T 5- 

— 16. 

■ T 7 - 

— 18. 

— J 9* 
— 20 . 
— 21 . 
— 22 . 
- 2 3 . 

— 2 4- 

■ 25. 

— 26. 

— 27. 


Valve of tridentate pedieellaria of Cidaris affinis , from the side. Obj. II. Oc. III. 

— - small globiferous pedieellaria of Hisiocidaris elegans (?), from the side. Obj. II. Oc. I. 

(See Appendix.) 

— - Dorocidaris papillata , - — Obj. II. Oe. o. 

— - Tretocidaris annulata . Obj. II. Oc. o. 

— - Dorocid. papillata , from the inside. Obj. II. Oc. o. 

— - Phyllacanthus imperialism from the side. Obj. II. 


Valve of large globiferous 

Stalk - — — 

Valve - — — 

— - small — 

Oc. III. 

Valve of tridentate 

— - small globiferous 


Dorocid. papillata , from the side. Obj. II. Oc. o. 
Cidaris afjinis (U. S. F. C.), from the inside Obj. II. 


Oc. III. 

Valve of large 
- small 


— — from the side. Obj. II. Oc. I. 

- Goniocidaris biserialis, from the side. Obj. II. Oc. III. 

- Cidaris afjinis (U. S. F. C.), from the side. Obj. II. 


Oc. III. 

Stalk of large — — - — — Obj. II. Oc. I. 

Valve - small — — - Dorocid.papillata, from the side. Obj. II. Oc. I. (Comp. 

Fig. 20.) 

Valve of small — — — — f. abyssicola, from the inside. 


Obj. A A. Oc. III. (Zeiss.) 

Valve of small globiferous — - — — from the inside. Obj. II. Oc. III. 

— - large — — - — Blakci , from the uside. Obj. II. Oc. o. 

Point of a valve of a small globiferous pedieellaria of Cidaris afjinis { U. S. F. C.). Obj. V. Oc. I. 
Valve of tridentate pedieellaria of Cidaris affiuis (U. S. F. C.) ? from the inside. Obj. II. Oc. I. 

— - - — - — — - - the side. Obj. II. Oc. I. 

Point of a valve of a small globiferous pedieellaria of Dorocid . papillata. Obj. V. Oc. o. 
Tridentate pedieellaria of Cidaris affinis (U. S. F. C.). Obj. II. Oc. o. 

Valve of a large globiferous pedieellaria of Cidaris affinis , from the inside. Obj. II. Oc. I. 

— - tridentate — — — - — Obj. II. Oc. III. 

Large globiferous pedieellaria of Cidaris affinis . Obj. o. Oc. I. 

Valve of tridentate pedieellaria of Dorocid. papillata, from the inside.^ Obj. II. Oc.o. 

— - large globiferous pedieellaria of Dorocid. (?) niicans, from the inside. Obj. II. Oc. o. 
Tridentate pedieellaria of Dorocid. papillata. Obj. o. Oc. I. 
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Plate X 


Fig. x. 
— 2 . 


- 4 - 

- 5 - 

- 6 . 
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- 12 . 
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— T 4 * 
x 5 - 

— 16. 

- i 7 - 

- 18. 

- 19. 

— 20. 


— 21 . 


— 22 . 

- 23. 

- 2+ 

- 25. 

— 26. 

27 . 

— 28. 

■ 29. 

- 3°- 
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Valve of pedicellaria of Porocidaris piirpurata, from the side. Obj. II. Oc. o. 

Piece of the same, from the inside. Obj. V. Oc. o. 

Valve of a large globiferous pedicellaria of Stereocidaris nutvix , from the side. Obj. II. Oc. o. 

— — — — — - — — - the inside. Obj. II. Oc.o. 

— of pedicellaria of Porocidaris purpurata^ from the inside, the lower part. Obj. II. Oc.o. 

— - globiferous pedicellaria of Discocidaris (?) serrata , from the inside. Obj. II. Oc. III. 

— - — — - — — - the side. Obj. II. Oc. III. 

— - tridentate — - PhyllacantJnis imperialism from the side. Obj. A A. Oc. I 

(Zeiss.) 

Valve of tridentate — - Acauthocidaris curuatispiniSy from the side. Obj. A A. Oc. 1 . 

(Zeiss.) 

Valve of a large globiferous pedicellaria (a smaller specimen) of Tretocidaris spinosa , from 

of Tretocidaris spinosa , from the side. Obj. II. Oc.o. 

- Stereocidaris nntrix , - the inside. Obj. II. Oc.o. 

- Goniocidaris nmbraculnm , from the side. Obj. 11 . Oc. I. 

- Stereocidaris nntrix , from the side. Obj. II. Oc.o. 

- Ckondrocidaris gigantea, from the side. Obj. II. Oc. I. 

- Tretocidaris spinosa , from the side. Obj. II. Oc.o. 

- Stephanocidaris bispinosa (see Appendix), from the 

- Stephanocidaris bracteata, from the side. Obj. II. Oc. I. 

- Ckondrocidaris gigantea , from the inside. Obj. 11 . Oc. I. 

- Goniocidaris tubaria, - — Obj. II. Oc. I. 

— umbraculum ,- — Obj. II. Oc. I. 

- Tretocidaris annnlata, - — Obj.II. Oc.o. 

— Bartletti\ from the side. Obj. A A. Oc. VI. 


the inside. Obj. II. Oc.o. 
Valve of a large globiferous 

— — small 

— large 


— — small — 

— — large — 

inside. Obj. II. Oc.o. 

Valve of a large globiferous 


(Zeiss.) 

Valve of a small 
(Zeiss.) 

Valve of a large 
— small 
Oc. VI. (Zeiss.) 
Valve of a large 
Oc. VI. (Zeiss.) 
Valve of a large 
Oc. III. 

Valve of a small 
large 

Oc. VI. (Zeiss.) 
Valve of a large 


- Stereocidaris nntrix , - — Obj. A A. Oc. III. 

- Schizocidaris assiinilis , - — Obj. II. Oc. III. 

- Ckondrocidaris gigantea , from the inside. Obj. AA. 

- Petalocidaris florigera, - — Obj. A A. 

- Schizocidaris assimilis y - — Obj. II. 

- Petalocidaris florigera , from the inside. Obj. II. Oc. I. 

- Tretocidaris Bartletti\ — — Obj. A A. 

— annnlatay — the side. Obj. II. Oc.o. 
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Plate XI 


1. Piece of transverse section of a primary spine of Cidaris of finis. Obj. IL Oc. o. 

2. — - — — - spines of Tromikosoma Kochleri\ a—b. sections of primary actinal 

spines, c. of an abactinal spine. Obj. II. Oc. I. 

3. Piece of transverse section of a primary spine of Porocidaris purpurata. Obj. II. Oc. I. 

4. — — — - spines of Hygrosoma Petevsii\ a. section of a primary actinal 

spine, b. of an abactinal spine. Obj. II. Oc. I. 

5. Piece of transverse section of spines of Calveria llystrix ; a. section of a primary actinal spine, 

b. of an abactinal spine. Obj. II. Oc. I. 

6. Transverse section of a primary spine of Hypsiechinus coronatus. Obj. II. Oc. III. 

7. Piece of transverse section of spines of Phormosoma placenta\ a. section of an abactinal spine, 

b. of a primary actinal spine, lower part. Obj. II. Oc. I. 

8. Piece of transverse section of a primary spine of Arceosoma fenestratum. Obj. II. Oc. I. 

9. — - — — - spines of Sperosoma Grimaldii\ a. section of a primary actinal 

spine, b. of an abactinal spine. Obj. II. Oc. I. 

10. Transverse section of a primary actinal spine of Phonnoso/na placenta , outer part. The out¬ 

line indicates the circumference of the bag of skin. Obj. II. Oc. I. 

11. Spicule of a tube foot of Arceosoma tesselatiun. Obj. II. Oc. III. 

12. a. b. Spicules from the organs of Stewart of Stereocidaris ingolfiana. Obj. II. Oc. I. 

13. Spicules of a tube foot of Tromikosoma Koehleri. Obj. II. Oc. I. 

14. Piece of transverse section of a primary spine of Dorocidaris papillata y young specimen. 

Obj. II. Oc. o. 

15. Spicules of a tube foot of Arceosoma coriaceum ; a. from the outer, b. from the lower part 

Obj. II. Oc.HI. 

16. a—cl. Spicules of the genital organs of Stereocidaris ingolfiana. Obj. II. Oc. I. 

17. Piece of a primary spine of a young Stereocidaris ingolfiana. Obj. 00. Oc. o. 

18. Spicules of a tube foot, lower part, of Kamptosoma asterias ( Ph. tenue . Chall. St. 272). 

Obj. II. Oc. I. 

19. Spicules of a tube foot of Hapalosoma pelluciduw. Obj. II. Oc. III. 

20. — — — - Asthenosoma varinm . Obj. II. Oc. III. 

21. — — — - Porocidaris pnrpurata. Obj. II. Oc. I. 

22. — — — - Cidaris affinis\ a. from the outer, b—c. from the lower part. 

Obj. II. Oc. I. 

23. Piece of the intestine, with imbedded spicules, of Stereocidaris ingolfiana. Obj. II. Oc. I. 

24. — - transverse section of a primary spine of Dorocidaris (?) micans. Obj. II. Oc. I. 

25. Spicules of an abactinal tube foot of Phormosoma placenta. Obj. II. Oc. I. 

26. a—d.— of a tube foot of Dorocidaris papillata. Obj. II. Oc. III. 

27. — — — - Hygrosoma Petersii. Obj. II. Oc. I. 

28. a—d.— — — - Stereocidaris ingolfiana. Obj. II. Oc. III. 

29. — — — - Calveria hystrix. Obj. II. Oc. III. 

30. Piece of a primary spine with the crest of a young Stereocidaris ingolfiana. Obj. 00. Oc. o. 

31. - transverse section of a primary spine of Dorocidaris papillata , larger specimen. 

Obj. II. Oc. o. 

32. Piece of the crest of a primary spine of Stereocidaris ingolfiana. Obj. II. Oc. o. 

33. — - transverse section of a primary spine of Stereocidaris ingolfiana. Obj. II. Oc. I. 
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Plate XII. 


Fig. i. Valve of tridentate pedicellaria of Phormosoma bursarium. Obj. II. Oc. I. 

— 2. — . — — - — placenta , from the Davis Strait. Obj. II. Oc. o. 

3. — - — — - — — — the Gulf of Mexico. Obj. II. Oc.o. 

4. Developmental stage of a large tridentate pedicellaria of Phormosoma placenta. Obj. II. Oc.o. 

— 5. Valve of a half developed — — — - — — Obj. II. Oc.o. 

— 6. — — tridentate pedicellaria of Phormosoma rlgldum. Obj. II. Oc. I. 

— 7. — — — — - — placenta (Ingolf. St. 40). Obj. II. Oc. o. 

— 8—10. Transverse sections of the head of a globiferous pedicellaria of Hapalosoma pellucidum 

8. nearest to the basis, 10. in the middle, 9. at the point. Obj. II. Oc. III. 

— 11. Actinal primary spine of Phormosoma placenta, the bag of skin removed. Obj. 00. Oc.o. 

— 12. Valve of a triphyllous pedicellaria of Kamptosoma asterlas. Obj. II. Oc. III. 

— 13. — — — — - «Asthenos. gracile (Chall. St. 219). Obj II. Oc. III. 

— r4- — — — — - Hapalosoma pellucidum. Obj. II. Oc. III. 

15. Developmental stage of a triphyllous pedicellaria of Phormosoma placenta. Obj. II. Oc. I. 

— 16. Valve of a triphyllous pedicellaria of Aperosoma Grimaldii. Obj. II. Oc. I. 

—-17. — — — — - Echinoso)Jia uranus. Obj. II. Oc. I. 

— 18. — — — — - Asthenosoma varium . Obj. II. Oc. III. 

19. Spine from the peristome of Phormosoma placenta; with bag of skin. Obj. o. Oc. o. 

— 20. Valve of a triphyllous pedicellaria of Hygrosoma lucnlentum. Obj. II. Oc. I. 

— 21. — — — — - Phormosoma placenta. Obj II. Oc. I. 

— 22. — —• tridentate — small form, of Tromikosoma Koehleri. Obj. II. Oc.o. 

— 23. Splueridia of Phormosoma placenta. Obj. II. Oc. I. 

— 24. Developmental stage of a triphyllous pedicellaria of Phonnosoma placenta. Obj. II. Oc. I. 

— 25. Sphceridia of Phormosoma placenta. Obj. II. Oc. I. 

— 26. Valve of a small tridentate pedicellaria of Phormosoma placenta. Obj. II. Oc.o. 

— 27. — — triphyllous pedicellaria of Anvosoma coriaceum. Obj. II. Oc. I. 

— 28. — — — — - Phonnosoma bursarium. Obj. II. Oc. I. 

— 29. — — — — - Arceosoma Belli. Obj. II. Oc. I. 

— 30. Developmental stage of a triphyllous pedicellaria of Phormosoma placenta. Obj. II. Oc. I. 

— 31. Valve of a triphyllous pedicellaria of Tromikosoma Koehleri. Obj. II. Oc. I. 

— 32. — — — ‘ — - Kamptosoma asterlas (('.Phormosoma teuue», Chall. St. 272). 


Obj. II. Oc. III. 

33. Valve of a triphyllous — - Arceosoma fenestratum. Obj. II. Oc. I. 

34. - — — — - Calveria hystrix. Obj. II. Oc. III. 

35. — — large trideutate pedicellaria of Echinosoma tame, seen half from the side. Obj.o. Oc.o. 

36. — — tridentate — - — uranus. Obj. II. Oc. I. 

37 and 39. Valve of a small tridentate pedicellaria of Phormosoma placenta. Obj. II. Oc.o. The 
edge finely serrate, which cannot be seen under the magnifying powers used in the drawing. 
38. Valve of a half developed triphyllous pedicellaria of Phormosoma placenta. Obj. II. Oc. I. 

40. — — small tridentate pedicellaria of Echinosoma tenue. Obj. II. Oc.o. 

41. — — large — - Tromikosoma Koehleri. Obj.o. Oc.o. 

42. — — triphyllous pedicellaria of Hygrosoma Petersii. Obj. II. Oc. I. 
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Plate XIII 


Fig. i. 
— 2. 

- 3 - 

— 4 - 

- 5 - 

— 6 . 

- 7 - 

— 8 . 

— 9* 


— xo. 


— 11 . 


— 12 . 

— 13 . 

— * 4 - 

— I 5 - 

— 16. 

— r7- 

— 19- 


— 20. 


— 21. 


— 22. 

— 2 3- 

— 24. 

— 25. 

— 26. 

— 27. 


Tridentate pedicellaria, small form, of Asthenosoma varittm. Obj. o. Oc. I. 

*— — — — - Hygrosoma lucttlettiunt. Obj. o. Oc. o. 

— — large — - Calveria gracilis. Obj. o. Oc. I. 

Valve of a tridentate pedicellaria, short form, of Asthenosoma variant. Obj. o. Oc. I. 
Tridentate pedicellaria, large form, of Arceosotna tesselatum. Obj. o. Oc. o. 

— small — - — — Obj. o. Oc. o. 

— long, narrow form of Phormosoma placenta (Ingolf. St. 40). Obj. o. Oc. o. 
Valve of a large tridentate pedicellaria of Hygrosoma Petersii. Obj. II. Oc I. 

— — — — - Kamptosoma asierias. Obj. II. Oc. I. 

— — — — Arceosotna Belli. Obj. o. Oc. I. The basal part was 

broken, is partly constructed, may be not quite correctly. 

Valve of a small tridentate pedicellaria of Arceosotna Belli. Obj. II. Oc. I. 

— large — — - Sperosoma Grimaldii. Obj. o. Oc. I. 

— — small — — - Hygrosoma Petersii. Obj. II. Oc. I. 

— large — — - — Inculentnm. Obj. II. Oc. I. 

— — — - KatJiptosoma asterias(«Phormos. tenues. Chall. St. 272). 

Obj. II. Oc. I. 

Tridentate pedicellaria, short form, of Hygrosoma luculentum. Obj. 00. Oc. I. 

18. Valves of tridentate pedicellaria of Calveria hystrix. Obj. II. Oc. o. 

Developmental stage of a spine of Phortttosottia placenta . Obj. II. Oc. I. 

Valve of a globiferous pedicellaria of Hapalosonta pellucidnm , from the inside. Obj. II. Oc. I. 
Tridentate pedicellaria, larger form, of Kantptosoma asiert'as (<Phormos. lettne>\ Chall. St. 272). 
Obj. o. Oc. I. 

Valve of tridentate pedicellaria af Arceosotna Belli. Obj. II. Oc. o. 

Triphyllous pedicellaria of Sperosoma Grimaldii. Obj. o. Oc. I. 

Globiferous pedicellaria of Hapalosoma pellucidtim. Obj. o. Oc. o. 

Valve of globiferous pedicellaria of Hapalosonta pellucidttm, from the side. Obj. II. Oc. I. 

— - tridentate — - Asthenosoma gracile (Chall. St. 184). Obj. II. Oc. I. 

Tridentate pedicellaria, short form, of Asthenosoma Gtntbei. Obj. o. Oc. o. 
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Plate XIV 


Fig. i. Tridentate pedicellaria, smaller form, of Arceosoma fenestratum. Obj. o. Oc. o. 

— 2. Valve of a larger tridentate pedicellaria of Sperosoma Grimaldii. Obj. o. Oc. I. 

— 3. — — large — — - Astheuosoma variurn . Obj. o. Oc. o. 

— 4. The point of an actinal tube foot of Sperosoma Grimaldii . Obj. II. Oc. I. 

— 4. a. Spicules of tube feet of Sperosoma Grimaldii\ the two large ones from an actinal tube foot, 

the small ones from an abactinal tube foot. Obj. II. Oc. I. 

— 5. Valve of a large tridentate pedicellaria of Arceosoma coriacenm. Obj. o. Oc. o. 

— 6. — — smaller — — - Sperosoma Grimaldii . Obj. II. Oc. I. 

— 7. Tridentate pedicellaria, large form, of Astheuosoma Grubei. Obj. 00. Oc. o. 

— 8. Valve of a tridentate pedicellaria, smaller form, of Arceosoma fenestratum . Obj. II. Oc. o. 

— 9. — — — — — — - Hapalosoma pellncidum\ the edge finely 

serrate. Obj. II. Oc. o. 

— 10. Valve of a tridentate pedicellaria, small — - Astheuosoma variurn . Obj. II. Oc. o. 

— 11. Sphseridia of Sperosoma Grimaldii. Obj. II. Oc. I. 

— 12. — - Tromikosoma Koehleri. Obj. II. Oc. o. 

— 13. — - Calveria hystrix. Obj. II. Oc. I. 

14. — - Arceosoma fenestratum. Obj. II. Oc. I. 

— 15. Valve of a tridentate pedicellaria of Arceosoma tesselatum. Obj. II. Oc. o. 

— 16. — — — - Tromikosoma Koehleri , small form. Obj. II. Oc. o. 

— 17—18. Valves of tridentate pedicellaria of Arceosoma fenestratum , small forms. Obj. II. Oc. o. 

— 19. Valve of an ophicephalous pedicellaria of Tromikosoma Koehleri , from the side. Obj. II. Oc. I. 

— 20. — - a tridentate — - «Astheuosoma gracile\ Chall. St. 219. Obj. II. Oc. 1 . 

— 21. Tridentate pedicellaria, large form, of Tromikosoma Koehleri. Obj. o. Oc. o. 

— 22. Valve of a tridentate pedicellaria, smaller form, of Kamptosoma asterias («Phormosoma tenue» } 

Chall. St. 272). Obj. II. Oc. I. 

— 23. Valve of an ophicephalous pedicellaria of Tromikosoma Koehleri , from the inside. Obj. II. Oc. I. 

— 24. — - a tridentate — - Arceosoma faicstratum , smaller form. Obj. II. Oc. o. 

— 25. Ophicephalous pedicellaria of Tromikosoma Koehleri . Obj. o. Oc. I. 

— 26. Valve of a large tridentate pedicellaria of Calveria hystrix. Obj. II. Oc. o. 

27. Spine with a parasitic Copcpod, of Calveria gracilis. * j. 

— 28. The point of a spine from the peristome of Tromikosoma Koehleri. Obj. o. Oc. o. 

— 29. Piece of a spine of Kamptosoma asterias. Obj. o, Oc. o. 

— 30. The point of a primary actinal spine of Tromikosoma Koehleri. Vj. 

— 31. Outer end of the stalk of a tripliyllous pedicellaria of Sperosojna Grimaldii. Obj. II. Oc. I. 

— 32. Valve of a large tridentate pedicellaria of Arceosoma fenestratum . Obj. II. Oc. o. 

— 33. Tridentate pedicellaria of Sperosoma Grimaldii. Obj. o. Oc. o. 
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Plate XV. 


Ambulacral area of Echinus esculentus . r . 

Interambulacral area of Echinus acutus , var. norvegicus . 2 / x . 

— — - — affinis . 2 /i. 

— — - — elegans. 2 x . 

— — - — esculentus. I / I . 

Apical area of ParecJiinus mi Haris. 2 / l . 

Ambulacral area of ParecJiinus miliaris. 2 j l . 

— — - — microtuberculatus. 2 j 1 . 

Interambulacral area of Parechijius microticberculatus. 2 j l . 
Ambulacral area of Echinus affi)iis. 2 /i (young specimen). 
Interambulacral area of ParecJiinus miliaris. 2 / r . 

Apical area of ParecJiinus microtuberculatus . 2 /i. 

Ambulacral area of Echinus Alexandri. 2 

— — - — acutus , var. mediterranea. I / l . 

Interambulacral area of Echinus acutus , var. mediterranea. 1 
Ambulacral area of Echinus acutus > \ r ar. norvegicus. 2 / 1 . 
Interambulacral area of Echinus Alexandri. 2 / t . 
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Plate XVI 


r. Interambulacral area of Stereocidaris ingolfiana . 2 f l . 

2. — — Echinus acutus, var. Flemingii . 1 i- 

3. Apical area of Echinus ciegaus . 2 / x . 

— - Strongylocentrotus drobachiensis . 2 \. 

— - Echinus acutus, var. norvegicus. 2 j. 

— - affiuis. 2 / x . With two pores in one of the genital plates. 

— - - esculentus. 2 / r . 

— - Alexandra. 2 h. With two pores in two of the genital plates. 

— - Strongylocentrotus drobachiensis . 2 / x . 

— - Echinus acutus, var. Flemingii. 2 / r . 

it. Interambulacral area of Strongylocentrotus drobachiensis, f. granular is. 2 x . 

12. Plates from the buccal membrane and the gills of Echinus esculentus. a. b. from the buccal 

membrane outside the buccal plates, c. from inside the buccal plates, d. e. f. from the 
gills. Obj. II. Oc. TIL 

13. Plates from the buccal membrane of Strongylocentrotus drobachiensis. a. outside, b. inside the 

buccal plates. Obj. II. Oc. III. 

14. Plate from the buccal membrane of Parechinus microtuberculatus. Obj. II. Oc. III. 

x^, _ — — — — mi Haris. Obj. II. Oc. III. 

16. Plates from the buccal membrane and the gills of Echinus acutus, var. Flemingii . a. b. from 

the buccal membrane outside the buccal plates, c. from inside the buccal plates, d. e. f. from 
the gills, a. b. Obj. II. Oc. I., c.—f. Obj. II. Oc. III. 

17. Interambulacral area of Strongylocentrotus drobachiensis, f. pallidus. 2 / x . 

18. Ambulacral area of Echinus acutus, var. Flemingii. l j t . 

19. — — - — elegans. 2 / x . 

20. — — - — ajfinis. 2 / x . 

21. — — - Strongylocentrotus drobachiensis, f. granularis. 2 / x . 

22. — — - Echinus acutus, var. norvegicus. 2 /i. 

23. — — - Strongylocentrotus drobachiensis, f. pallidus. 2 V 






fri/o //'/./// rtft At ore r/f /!. /. 


/'/.i/or/rttsrtt A.r/t t/eotffrtt / /itIt /// 


A 




- / ^ . * \ 

„ - * \\^ *. 

. 4 * j 

* - / “’v* ^ *» « 

• .4 . - r - 

■/. si> * ' . - * 

* / 

j) >■ '•■< • . ■* 

* ^ '-y „ j - - j»i 

. " . > / * . -S' 0 . 

' : v*—^ - - 

**-> V <* 4 

^ * jj * -* «< - ^ ’ 

Vi v V*' 

>. ^v‘ ■*} 

2 

4 £ , ■» 

\.y * * 


_ i-%" % > 

fvte', 

r^'V^-VV* 


-,£r. 



j 30 

MW a 





, * .;<** 
yr-'^A 


- f 

i •>' jj * '*• ?■■ ''•^■ • ■^ - 


tO 


H ^6 


Mf ■ 

* 


• - 

• -ISBCv 

."a ' 

^y«K ; • 


'sf sil* 

hr 

^'-z-tzz&rrz f 

\ T Oa 


.*;' * *V • 

■*. ■A ^.' 

! %£;.*...'' * 


* • 


t£ >w, 

- ^Jjfi’f 


'£ 


V!%*f 


- 

*V7-^ 

„ - V', - 

* ^ — : , 
j * * * * 

r -u ^ * 

* yj , - - - »* • 

i W j*'a ^ f 

4 v\* s,' :> 

- /. / v ■ • - 

j ■*•? - - ■* aj : j'-~* 

■ *, A A^S‘ V 

> - -r - * ^ 

•; - ,. 

■■<■ <*» * 

-J<v-V‘W -W 

# -v 








* :> 

# -V ^ ^ 

>. -* 

• • U - • 

// * ^ y 


■ p C x v 

LfjA>! fch 

,'C, J 

r / OfV, 

^^acS '?«jo(, 
■\7-t(vV ' ol 



Tj - ;;< i) i»w>,Q<(\iM:V-41 
'-z^p A>-# 

* Aj ^v.* , 

<V V — y -—^ ,> 

•'^1^ - 


Sltt**of'{fI<t/'( v, Pti rr r/t t tt t.ts. h'f'/n ft ft \, Sfro ft yy torctt /rot//.\ 















Plate XVII 


Fig. 


3- 

4- 
5* 
6 . 

7* 

8 . 

9- 

io. 

u. 

12 . 

J 3- 

14. 

T 5 * 

16. 

18. 

! 9 . 

20 . 

21 . 

22 . 


24. 

25 * 


ophiceplialous 

triphyllous 

globiferous 

tridentate 

globiferous 

ophiceplialous 

tridentate 


Yalve of a globiferous pedicellaria of Parcchinus miliaris , from the side. Obj. Y. Oc. o. 

— — tridentate — from the buccal membrane of Par echinus miliaris. Obj. II. 

Oc. III. 

of Parcchinus angnlosus. Obj. II. Oc. I. 

- Stomopncustcs variolar is. Obj. D. Oc. III. (Zeiss.) 

- LoxccJihnts albns. Obj. II. Oc. I. 
large form, of Parcchinus angnlosns. Obj. II. Oc. o. 
from the inside, of Parcchinus miliaris. Obj. Y. Oc. o. 
of Parcchinus miliaris. Obj. II. Oc. I. 
small form, of Parcchinus angulosus. Obj. II. Oc. I. 

Spicules of Parcchinus miliaris. Obj. Y. Oc. 1 . 

Yalve of a tridentate pedicellaria of Parcchinus miliaris. Obj. II. Oc. III. 

_ — — — - Loxcchinus gib bos us. Obj. II. Oc. I. 

Spicules from the gills of Stomopncustcs variolaris. Obj. I). Oc. I. (Zeiss.) 

Yalve of a triphyllous pedicellaria of Parcchinus miliaris. Obj. Y. Oc. o. 

Knd-tootli of a globiferous pedicellaria of Parcchinus miliaris . Obj. Y. Oc. II 1 . 

Yalve of a tridentate pedicellaria of Stomopncustcs variolaris. Obj. D. Oc. II. (Zeiss.) 

— — Obj. D. Oc. 1 . (Zeiss.) 

- Loxcchinus a lb us. Obj. II. Oc. o. 

- Para ecu trot us livid us. Obj. II. Oc. I. 

- Stomopncustcs variolaris\ from the inside. Obj. D. Oc. II. 
(Zeiss.) 

- Para cent rotas livid us. Obj. o. Oc. I. 


globiferous 

tridentate 

globiferous 

tridentate 


Tridentate pedicellaria of Parcchinus miliaris. Obj‘. II. Oc. I. 

Globiferous - — — open. Obj. II. Oc. I. 

— — — — shut. Obj. II. Oc. I. 

Triphyllous - — — Obj. II. Oc. I. 

26—27. Splueridue of Parcchinus miliaris . Obj. II. Oc. III. 

28. Ophiceplialous pedicellaria of Parcchinus miliaris. Obj. II. Oc. I. 
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Plate XVIII 


Fig. i. 
— 2 . 

- 3 - 

— 4 - 

— 5- 

- 6 . 

— 7 - 

8 . 

9 - 

— io. 

— 11 . 
— 12. 

— 13 - 
14. 

— 15- 

— 16. 

— 17. 

- 18. 

— 19- 

— 20. 

— 21. 

— 22. 

— 23. 
24. 
25 - 

— 26. 

— 27. 

— 28. 


Valve of a tridentate pedicellaria of Echinus acittus, var. norvcgicus, from the side. Obj. II. Oc. I. 
globiferons — - — clcgans , from the inside. Obj. II. Oc. I. 

— — side. Obj. II. Oc. I. 

Tridentate pedicellaria of Echinus affinis. Obj. o. Oc. o. 

— acutus. Obj. o. Oc. o. 

Valve of a globiferons pedicellaria of Echinus acittus , from the side. Obj. II. Oc. I. 

— — tridentate — - — — var .norvcgicus, from the inside. Obj. II. 

Oc. I. 

Spicules of Echinus in do. Obj. V. Oc. I. 

Valve of a globiferons pedicellaria of Echinus +Ucxandri (The type-specimen). Obj. II. Oc. o. 

— — —- — - — gracilis. Obj. II. Oc. I. 

— -- — — - — Alexandra Obj. II. Oc. I. 

Spicules of Echinus csculcntus. Obj. V. Oc. I. 

Valve of a tridentate pedicellaria, small form, of Echinus esculent ns. Obj. II. Oc. o. 

Spicules of Echinus acittus , var. Flciningii. Obj. V. Oc. I. 

Valve of a tridentate pedicellaria, .small form, of Echinus gracilis. Obj. II. Oc. I. 
globiferons — of Echinus affinis. Obj. II. Oc. I. 

— — — — - — alianficus. Obj. 11. Oc. o. 

inclo. Obj. II. Oc. o. 

— — triphyllons — — Alcxandri (type-specimen). Obj. II. Oc. I. 

— tridentate — - — csculcntus . Obj. II. Oc. o. 

— gracilis , large form. Obj. II. Oc. o. 

— clcgans, from the inside. Obj. II. Oc. o. 

— — — — — Alexandria from the inside. Obj. o. Oc. I. 

Globiferons pedicellaria of Echinus acittus, var. norvcgicus. Obj. o. Oc. I. 

Valve of a tridentate pedicellaria of Echinus Alcxandri * from the side. Obj. II. Oc. I. 

elegans, from the side. Obj. II. Oc. I. 

— — - — lucid us. Obj. II. Oc. I. 

affinis. Obj. o. Oc. I. 
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Plate XIX 


Fig. 


1. 

2. 

3 - 

4 - 

5 - 

6 . 

7 - 

8 . 

9 - 

10. 

11 . 
12 . 

J 3 - 

14. 

r 5 - 

16. 

* 7 - 

18. 

19. 

20. 

21. 

22. 

23- 

24. 

25- 

26. 


- 28. 

- 29. 

- 3 °- 

- 3 1 - 

- 32. 

33 - 

- 34 - 

- 35 - 

- 36. 

- 37 - 

- 3 s - 

39- 


— — edobiferous —- 


— — tridentate 


Valve of a tridentate pedieellaria of Coloboccntrotus atratus. Obj. II. Oe. I. 

— — — — - Stcrcchinus horridus. Obj. II. Oc. I. 

— — - — margaritaceus. Obj. II. Oc. o. 

- Toxocidaris tuberculatus , from the side. Obj. II. Oc. I. 

- Coloboccntrotus atratus. Obj. A A. Oc. III. (Zeiss.) 

- Hcliocidaris chloroticus , from the side. Obj. II. Oc. I. 

— ra ritubercu la tu s. Obj. II. Oc. I. 

- Toxocidaris tuberculatus . Obj. o. Oc. I. 

— — broad form. Obj. II. Oc. I. 

- Echinus elegans . Obj. II. Oc. I. 

- Stcrcchinus niagcllanicns , from the inside. Obj. II. Oc. III. 

- Heliocidaris chlorotic us, from the inside. Obj. II. Oc. I. 

- Toxocidaris tuberculatus , from the inside. Obj. II. Oc. I. 

- Stcrcchinus Ncumaycri. Obj. II. Oc. I. 

- Hetcroccntrotus mamillatus. Obj. A A. Oc. III. (Zeiss.) 

- Echinus Alcxandri. Obj. II. Oc. III. 

- Stcrcchinus niagcllanicns , from the side. Obj. II. Oc. III. 

- Echinus lucid us. Obj. II. Oc. I. 

- Pscudcchinus albocinctus. Obj. II. Oc. I. 

- Stcrcchinus margaritaccus. Obj. II. Oe. I. 

- Echinomctra van Bruuti. Obj. A A. Oc. I. (Zeiss.) 

- Stcrcchinus horrid us. Obj. II. Oc. I. 

— niagcllanicns. Obj. II. Oc. I. 

- Echinus csculcntus. Obj. II. Oc. I. 

- Pscudcchinus albocinctus. Obj. II. Oc. I. 

Splueridia of Echinus elegans. Obj. II. Oc. III. 

— - — affinis. Obj. II. Oc. III. 

— esculcutus. Obj. II. Oc. III. 

Valve of a triphyllous pedieellaria of Hcliocidaris chloroticus. Obj. II. Oc. III. 
vSpIueridia of Echinus csculcntus. Obj. II. Oc. III. 

— - — Alcxandri. Obj. II. Oc. III. 

— - acutus , var. F/cmingii. Obj. II. Oc. III. 

Valve of a tridentate pedieellaria of Stcrcchinus margaritaceus . Obj. II. Oc. o. 

— — — — Echinus Alcxandri (Type-specimen). Obj. II. Oc. o. 

- Hetcroccntrotus trigonarius. Obj. A A. Oc. II. (Zeiss.) 

Two valves of an ophicephalous pedieellaria, in connection, of Echinus acutus. Obj. II. Oc. I. 
Valve of an ophicephalous pedieellaria of Echinus atlanticus . Obj. II. Oc. o. 

— — tridentate — - — Alcxandri , very small form (of a small 

specimen). Obj. II. Oc. III. 

Valve of a tridentate pedieellaria of Hcliocidaris chloroticus. Obj. II. Oc. I. 


ophicephalous — 

tridentate 

globiferous 


tridentate 
ophicephalous — 
tridentate 
gdobiferous 


tridentate 

odobiferous 


— tridentate 
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Plate XX. 


Fig. i. Tridentate pedicellaria of Echinus Alexandri. Obj. o. Oc. I. 

2. Spicules of Echinus Alexandri. Obj. V. Oc. I. 

— 3. Valve of a triphvllons pedicellaria of Strongylocentrotus drobachiensis. Obj. II. Oc. III. 

— 4. — tridentate — — — i.granulatns. Obj.o. Oc. I. 

5. — — opliicephalous — - — — Obj. II. Oc. III. 

6. — — tridentate — - — ^ — Obj. o. Oc. I. 

— - — - triphvllons — - Sterechinus Xeumayeri. Obj. II. Oc. III. 

8. Spicules of Echinus elegans. Obj. Y. Oc. I. 

9. Tridentate pedicellaria, small form, of Echinus elegans. Obj. II. Oc. o. 

10. Valve of a tridentate pedicellaria of Sfrongylocentrotus pulchcrrimus. Obj. II. Oc. o. 

— 11. Tridentate pedicellaria of Sterechinus Ncumayeri. Obj.o. Oc. I. 

12. Spicules of Strongylocentrotus drobachiensis. Obj. V. Oc. I. 

13. Splueridia of — Obj. II. Oc. III. 

14. Valve of a globiferons pedicellaria of Strongylocentrotuspurpuratus , from the inside. Obj. 11. Oc.o. 

— 15. Globiferons pedicellaria of Psannuech inns va He gat us. Obj. II. Oc.o. The skin full of spicules. 

16. Valve of a globiferons pedicellaria of Strongylocentrotus drobachiensis , from the inside. 

Obj. II. Oc. I. 

17. Spicules of Echinus afjinis. Obj. V. Oc. I. 

— iS. Splneridia of Strongylocentrotus drobachiensis. Obj. II. Oc. III. 

— 19. Tridentate pedicellaria, large form, of Echinus elegans. Obj.o. Oc.o. 

- 20. Valve of a tridentate pedicellaria of Strongylocentrotus drobachiensis. Obj.o. Oc. I. 

— 21. — — triphvllons - - Echinus affinis. Obj. II. Oc. III. 

22. —- — — — - — elegans. Obj. II. Oc. III. 

— 23. Stalk of a globiferons pedicellaria of Echinus elegans. Obj. II. Oc. I. 

24. Spine from the buccal plates of Echinus esculentus. Obj.o. Oc.o. 

25. Globiferous pedicellaria, the neck protruded, of Strongylocentrotus drobachiensis. The spicules 

are drawn only on the upper side of the head. Obj.o. Oc. I. 

26. Valve of a globiferons pedicellaria of Strongylocentrotus drobachicnsis y from the side. Obj. II. Oc. I. 

opliicephalous — large form, of Echinus Alexandri. Obj. II. Oc.o. 

28. — globiferons of Strongylocentrotus purpuratus , from the side. Obj. II. Oc.o. 

29. Globiferons pedicellaria, the neck retracted, of Strongyloc. drobachiensis. Obj.o. Oc. III. 

30. Spine of Echinus esculentus , the basal part. Obj.o. Oc.o. 
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Plate XXI. 
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Valve of a tridentate pedicellaria of Pseudoboletia want lata. Obj. o. Oc. I. 

_ _ — — - Psammechlnus vcrniculatus. Obj. II. Oc. I. 

_ — — — - Tnpncustes esculoitus. Obj. II. Oc. o. 

— — — - Gymnechtnus Robillardi\ from the side. Obj. II. Oc. I. 

— — ophicephalons — - Pseudoboletia maculata. Obj. II. Oc. I. 

— tridentate - Authocidaris homalostoma. Obj. II. Oc. o. 

— — — Gymnechtnus darnleyensis. Obj II. Oc. I. 

_ — — — - Pseudoccntrotus depressus. Obj. o. Oc. o. 

_ — — — - — — Obj. II. Oc. o. 

— — — — - Psammechlnus varlegatus. Obj. II. Oc. o. 

_ — — — Gymnechtnus' Robillardi\ from the inside. Obj. II. Oc. 1 . 

Spicules of Sphcerechhins granulans. Obj. V. Oc. III. 

Valve of a globiferous pedicellaria of Toxopneustes plleolus. Obj. II. Oc. o. 

Spicules of Pscudocentrotus depressus ; a. from the tube feet, b. from the pedicellaria. 
Obj. V. Oc. o. 

Valve of a tridentate pedicellaria of Pscudocentrotus depressus. Obj. II. Oc. o. 

— — — - Tripncustes esculeutus. Obj. II. Oc. o. 

— — — — - Pseudoboletia maculata , small form. Obj. o. Oc. I. 

Plates from the buccal membrane and the gills of Echinus Alexandria a. from the buccal 

membrane inside of the buccal plates, b.c. from the gills. Obj. II. Oc. I. 

Piece of the stalk of a pedicellaria of Echinus Alexandra Obj. V. Oc. I. 

— — edge of a tridentate pedicellaria of Ech. Alexandra Obj. V. Oc. III. 

Spicules of Toxopneustes plleolus ; a. from globiferous pedicel lari a, b. from tube feet, c. from 
the buccal membrane. Obj. V. Oc. I. 

Valve of an ophicephalons pedicellaria of Tripncustes esculeutus. Obj. II. Oc. 1 . 

Spicules from pedicellaria of Gymncchinus darnleycnsls. Obj. V. Oc. III. 

Gymnechnius Roblllardl ; a. from pedicellaria.*, Obj. V. Oc. I, b. from the buccal 
membrane. Obj. II. Oc. I. 

Piece of the edge of a tridentate pedicellaria of Echinus acutus , var. Elemingil. Obj. V. Oc. III. 

— stalk of a pedicellaria of Echinus acutus , var. Elemingil. Obj. V. Oc. I. 

Plate from the buccal membrane, outside of the buccal plates, of Echinus Alexandrl. Obj. II. Oc. 1 . 
Spicules fioin pedicellaria of Psammechlnus verruculatus. Obj. V. Oc. III. 

— - Pseudoboletia maculata. Obj. V. Oc. I. 

tube feet of Anthocldarls homalostoma. Obj. V. Oc. o. 

globiferous pedicellaria of Psammechlnus varlegatus ; a developmental series. 
Obj. V. Oc. III. 

tube feet of Pa rasa lent a grattosa. Obj. V. Oc. I. 
of Tripneustes esculcntus\ a. from globiferous pedicellaria, b. from tube feet, c. d. from 
the buccal membrane. Obj. V. Oc. I. 

Valve of a tridentate pedicellaria of Sphcercchinus grauularis. Obj. o. Oc. I. 

— globiferous — - — — from the side. Obj. II. Oc. o. 

- Gymncchinus darnleyensis. Obj. II. Oc. III. 

- Sp h cercch in u s gran ula ris, from the inside. Obj. II. Oc. o. 

- Psammechlnus varlegatus , - - - Obj. II. Oc. I. 

- Tripncustes esculeutus. Obj. II. (>e. I. 

- Psammechlnus varlegatus , from the side. Obj. II. Oc. 1 . 

tridentate — - Toxopneustes plleolus. Obj o. Oc. o. 
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THE INGOLF-EXPEDITION 

i895 —1896. 

THE LOCALITIES, DEPTHS, AND BOTTOMTEMPERATURES OF THE STATIONS. 
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